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Final  Report 

Fourth  SIAM  Conference  on  Optimization 
May  11-13,  1992 
Chicago 

The  Fourth  SIAM  Optimization  conference  gave  further  evidence  of  the  continuing 
growth  and  interest  in  optimization..  As  evidence  of  this  observation  we  note  that  there 
were  262  papers  presented  at  the  1989  conference,  but  301  papers  at  this  conference. 

The  conference  themes,  invited  speakers,  and  minisymposia  of  the  conference  were  cho¬ 
sen  around  three  main  areas: 

•  Large  scale  optimization  problem 

•  Optimization  applications 

•  Optimization  problems  in  control 

This  was  done  because  the  organizers  fslt  th.at  optimization  research  will  lead  to  significant 
advances  in  scientific  computing  by  addressing  important  applications  problems.  Of  special 
interest  were  the  following  minisymposia  on  optimization  problems  in  applications; 

•  Global  and  local  optimization  methods  for  molecular  chemistry  problems 

•  Optimal  design  of  engineering  systems 

•  Optimization  problems  in  chemical  engineering 

•  Problems  ”off-the-sheir  Newton  methods  won't  solve 

•  Protein  Folding  -  A  challenging  optimization  problem 

Interaction  between  optimization  researchers  and  application  scientists  was  fostered  by  or¬ 
ganizing  sessions  along  optimization  areas.  As  a  result,  attendance  at  sessions  was  increased. 
The  main  complaint  was  that  there  were  too  many  interesting  talks:  never  that  there  were 
no  interesting  talks  at  a  given  time. 

We  also  tried  to  attract  application  scientists  to  the  conference  by  arranging  for  a  pre- 
cop.ference  tutorial  centered  on  optimization  software.  The  tutorial  was  quite  successful 
with  93  attendees.  Attendees  of  the  tutorial  praised,  in  particular,  the  presentations,  and 
the  software  guide  that  was  part  of  the  program.  A  copy  of  the  software  guide  is  enclosed. 

We  also  tried  to  increase  interaction  between  attendees  by  scheduling  the  social  ses¬ 
sions  together  with  the  poster  sessions.  This  resulted  in  well  attended  poster  sessions,  and 
considerable  discussion  between  the  attendees. 

Complaints  centered  around  the  large  number  of  presentations.  In  order  to  accom¬ 
modate  the  large  number  of  presentations,  and  keep  the  number  of  parallel  sessions  to  a 


reasonable  number  (6),  many  of  the  talks  were  shifted  to  poster  sessions.  This  decision 
was  not  entirely  popular.  Possible  methods  for  dealing  with  this  problem  are  scheduling  a 
four  day  conference,  arid  being  more  selective  in  the  acceptance  of  papers.  Each  of  these 
solutions  has  obvious  drawbacks.  A  more  imaginative  use  cf  poster  sessions  may  be  a  better 
solution.  At  this  conference  we  tried  to  increase  the  status  of  poster  sessions  by  awarding 
a  prize  for  best  poster.  This  had  some  success. 

The  general  feeling  was  that  the  conference  was  highly  successful,  and  that  there  was 
a  definite  need  for  SIAM  Conferences  on  Optimization.  The  technical  program,  the  SIAM 
staff,  and  the  choice  of  city  and  site,  were  singled  out  as  noteworthy  by  the  attendees.  The 
enclosed  program  contains  additional  details  of  the  meeting.  In  particular,  the  program 
overview  is  on  page  3. 
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Tutorial  on  Numerical  (^im'^tion  and  Softamre 
May.10.19^ 

Hyatt  R^ncy  Hotel 
Chicago,  Illinois 


Tutorial  Description  and  Ot^ives 

The  use  of  optimization  in  industrial  applications 
and  in  other  areas  of  applied  rimhem^ics  could 
be  greatly  widened  and  enhanced  if  potential 
users  were  made  aware  of  the  capabilities  of 
existing  ^gorithms  and  the  availability  of  soft¬ 
ware  which  implements  these  algorithms.  In  this 
course,  the  lecturers  aim  to  provide  information 
about  aigdnthms  and  software  to  enable  workers 
in  academia  and  industry  to  make  use  of  modem 
numerical  optimization  techniques. 

The  course  will  cover  four  main  problem 
areas.  Thescaienoniinearequationsahononlinear 
least  squares,  unconsttain^  optimization,  con¬ 
strained  optimization,  and  glo^l  optimization. 

Who  Should  Attend? 

Academics,  industrialists,  and  government  re¬ 
searchers  in  science,  engineering  and  econom¬ 
ics.  who  have  found  that  optimization  problems 
arise  in  their  work.  Employees  of  companies 
who  create  and  distribute  numerical  software, 
and  wish  to  learn  more  about  the  state  of  the 
software  market. 

Recommended  Background 

A  basic  knowledge  of  computational  linear  alge¬ 
bra  (Gaussian  eliminatitm.  (Tholesky  decomposi¬ 
tion.  QR  decomposition,  eigenvalues  and  eigen¬ 
vectors  of  symmetric  matrices),  and  calculus  for 
functions  of  several  variables  (Derivatives. 
Taylor's  theorem,  and  Lagrange's  theorem  for 
minimization  problems  with  constraints). 

Lecturers 

Jorge  J.  More  and  Stephen  J.  Wright.  MCS  Divi¬ 
sion.  Argonne  National  Laboratoty . 

Jorge  J,  More  played  a  lead  role  in  the  develop¬ 
ment  of  MINPACK.  a  collection  of  high-quality 
optimization  subtxHilines  di.siributed  worldwide. 
He  is  currently  working  on  an  expanded  version 
of  this  collection,  with  a  focus  on  large-scale 
optimization. 

Stephen  J.  WH^t  is  known  for  his  contribu- 
ikxis  to  optimization  and  parallel  numerical  meth¬ 
ods.  His  recent  work  has  been  on  algorithms  for 
constrained  and  nonsmootb  optimization,  and  on 
parallel  methods  for  ordinary  diffmntia)  equa¬ 
tions. 


Infomrniionwillhepmvidedahoutlheaivilahility 
of  stftK-arc  for  different  classes  of  optimization 
problems.  This  will  he  of  immediate  benefit  to  the 
appluaiions  community. 


PROG^ 

9:00  AM 

Nonlinear  Equations  and 
Nonlinear  L«Bt  Squares 

Jorge  J.  Mote  and 

Stephen  J.  Wright 

10:30  AM 

Coffee 

11:00  AM 

Unconstrained  Optimization 
Jorge  J.  Mord  and 

Stephen  J.  Wright 

12:30  PM 

Lunch 

2:00  PM 

Linear  Programming 

Stephen  J.  Wright 

3K»PM 

Coffee 

.3:30  PM 

Nonlinear  Programming 

Jorge  J.  Mord  and 

Stephen  J.  Wright 

4;.30PM 

Global  Opiimizatkin 

Jorge  J.  Mold 

5:00  PM 

Discussion 

5:30  PM 

Adjourn 

!  The  tutorial  will  take  place  in  Regency  C.  j 
j  coffee  in  Regency  Foyer  and  luncheon  j 
i  (tutorial  only)  in  Regency  D  rooms  of  the  | 
1  hotel.  ! 

is  a  r^^eied  tndemaric. 
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Following  are  siAJea  clafsificalions  for  the 
sessions.  The  codes  in  parentheses  designate 
session  type  and  number.  The  session  types  are: 
Invited  (IP),  Minisymposium  (MS),  Contributed 
(CP),  and  Poster  (P). 

Advanced  Environments  for 
Optimization  Software 

Advanced  Environmaits  for  Optimization 
Software  (MSIO,  page  10) 
ADIFOR-Automatic  Differentiation  in 
Fortran  and  Aj^lications  to 
(^timization  (MS  17,  page  13) 

Cheap  Gradients  and  Beyond;  The 

Promise  of  Automatic  Differentiationjn 
Optimization  (1P6,  page  11) 

Algorithms  for  Optimization 
I^oblems  in  Control 

Control  Problems  I  (CPI,  page  9;  PI. 
page  9) 

Control  Problems  U  (CP28.  page  18) 

Convex  Optimization  Problerhs  Arising  in 
Controller  Desi^  (IP4,  page  10) 

Optima]  Coniio!  of  Flexible  Systems 
(MS25.pagel7) 

Optimization  in  Control  and  Diffoential 
Equations  (MSIS,  page  12) 

Scheduling  of  Manufacturing  Systems 
(IPS,  page  10) 

Stochastic  ProWans  (PI,  page  9) 

Global  Optimizatioh 

C^putadonal  Glcdul  Optimizaticm 
(MS16,pagei3) 

Genetic  Algorithms  in  Function 
Optunization  (MS23,  page  17) 

Global  Optimization  (CPS,  page  9; 

P2,  page  14) 

Simulated  Armealing  (CPS,  page  8) 

Interior  Point  Methods 

Finite  TenninatiMJ  and  Basis  Recovery 
Using  IntaiOT  Point  Metiiods  fw  IP 
(MS22,page  16) 

Interior  Methotb  fw  Large-Scale  Nonlinear 
Optimization  ProWcms  (IP2,  page  6) 
Linear  Pro^amining:  Analysis  and  Theory  I 
(CP17,  page  13;  PI,  page  9) 

Lin^  Ptogramming:  A^ysis  and 
Theory  Il<<3^,  page  17) 

Linear  Brogramming:  Computational 
Is^!(O>l0.pr^tl) 

Linear  Pro^amming;  Compinatidna) 

Issues  Q  (C^,  15) 

Rec«it  Ctn^idalidM  Advmices  in  Interior 
Medxtds  (MSI.  page  6) 

Recent  Deveh^mems  in  Imnior  Point 
Methods  ftif  linear  Prapgomiing 
(IP8.pa^l5) 

Recent  Theor^al  Adnmces  in  Intttior 
Pmnt  Mdiotfe  (it^,  pag^  8) 


OPTIMIZATION 


Program  Ovs 


Large-Scale  Optimization 

Algorithms  for  Solving  Large  Nonlinear 
C^mizatidn  ftobleros  (IP7,  page  15) 
Bound  Constraint  Probims  I 
(CP3.  page  7) 

Bound  Constrained  Ptoblems  11  (GP22, 
page  16) 

Development  of  Codes  for  Large-Scale  LP, 
QP  arid  NLP  (pi,  page  6) 

Large-Scale  Nonlinear  C^nimization 
(MS19,page  15) 

Large-Scale  Coristrained  Optimization  I 
(CPI,  page  6) 

Large-S<te  Constrained  Optimization  II 
(CPU,  page  11) 

Pantllel  Algorithms  in  Optimization 
(MSi8,  pap  15) 

Rol^t  Optimization:  Modds  and  Solution 
Strategies  (MSS,  page  8) 

Quadratic  Programming  (CPI  3,  page  1 1) 
Sparse  Matrix  Problems  (CP6,  page  8) 

Network  Optimization  Methods 

Large-Scale  Network  Optimization:  An 
Assessment  (IP9,  page  16) 

Network  Row  Algorithm  (MS12,  page  1 1) 
NetwcHk  Optimization:  Rve  Decades  of 
Af^lications  (IP3,  p:^  7) 

Network  Optimization  1  (CP4,  page  8; 

PI,  page  9) 

Network  C^timization  D  (CP24,  page  16) 

Optimization  Alpuithms 
and  Software 

AdvaiK^  in  C^jerator/Matrix  Splitting 
Mediods  {CT14,  page  12) 

Advances  in  Proximal  Point  Methods 
(MS6,page7) 

Combinatorial  C^Jtimization  (MS2,  page  6; 

CP23,  page  16;  PI,  page  10) 
Constrained  Nonlin^  O|nimization 
(MS4,page7) 

Constrained  Optimizatimi  I  (CP9,  page  9; 

PI,  page  9;  P2,  page  14) 

Constrained  Optimization  n  (CP14, 
page  12;  PI,  page  9;  P2,  page  14) 
Comtrained  Optimization  III  (CP29, 
page  18;  PI.  page  9;  P2,  page  14) 
Convex  Programming  (CP16,  page  12; 

PI,  page  9;  P2,  page  14) 

Linear  (^omplimentarity  (CP19,  page  13) 
Optimization  Probtons  Involving 
Rgenvidaes  -  Part  1  (MS9,  page  8) 
Optimization  Problans  Involving 
l^enydues  -  Rut  2  (MS24.  pi^  17) 
Optimizutidn  ProUems  OvN  Miarices 
(CT26.  page  17) 

OpdinizmioR  Algoritiuns  and  Software 
(PI.  10;  P2,p^  14) 
Uhconstiained  Opthniteian  p^  13) 


Optimization  Problems  in 
Applications 

Global  and  Local  Optimization  Methods  for 
Molecular  Chemistry’  ftobtos 
(MS21,  pageT6) 

Optimal  Design  of  Engihwring  Systems 
(MSI  1,  page  10) 

Optimization  Problems  in  Chemical 
Engineering  (MSS,  page  6) 

Problems  “Off-the-Sheir  Ne^^ton  Methods 
'  Won’t  Solve  (MS  5,  page  7) 

Protein  Folding— A  Challenging 

Optimization  Problem  (MS13,  page  12) 

Parameter  Estimation  and  l^ta 
Fitting  IVobiems 

Data  Fitting  Problems  I  (CP2,  page  7; 

P2,  page  14) 

Data  Fitting  Problems  II  (CP12,  page  1 1) 
Data  Rtting  Problems  Iff  (CP21,  page  15) 
Minimax  Problems  (CP2j,  page  17) 
Nonlinear  Least  Squares  (CP18,  page  13) 


Get-Togethers 


SIAM  Wdcomtng  Rec^tion 
7K)0PM-9.-00PM 
Sunday,  May  10, 1992 
Regency D 

Cash  Bar  and  assorted  mini  hors  d’oeuvies. 

Poster  Sesrion  1 
6K)0PM-7;30PM 
Monday,  May  1 1. 1992 
Regency  Ballroom 

Come  and  join  your  collragues  in  the  exdiange 
of  ideas  with  the  presttUtas  and  etbesa  who 
have  interest  in  their  work.  During  the  sesrion. 
complimentary  b^,  assorted  sod^  chips  and 
dips  will  be  available. 

Poster  Session  2 
6^K)PM-7:30PM 
Tuesday.  May  12, 1992 
'  Regmcy  Balhoom 
Once  again  you  me  invited  to  join  your  col- 

ieagues  in  the  exchai^  of  ideas  goKimed  by 
the  poster  presentaikins.  Theiewi&beacmh 
bar  doting  the  session.  Chqisandt^wiUbe 
coiqilimeniaty. 

Bpria^Mceitac, 

SIAM  Artii^  Group  00  Qpffin&tfoo 
7*^1^ 

*  Thesday.MiV  1^1992 

"BdihotttRbcn  _ 

AlLAREWHUbOMETOATlETO! 


Program-At*A-Glance 


Satajrday,May9 


Sunday,  May  10 


Monday,  May  11 


6:MPM-8.-eOPM 
R^stralioii  for  'nitorial  opens 
Regency  Ballroom  Foyn 


8:OOAM-4H)OPM 
Registration  for  Tutorial  opens 
Regracy  Ballroom  Foyer 

9:0OAM-5:3OFM 

Tutors, 

Regency'C 

(:30PM-9:eom 
Registration  for  Caorer»6e  opens 
Regency  Ballroocn  ftyer 

7:IK)PM-9MPM 
Wdeonting  Reception 
Regency  D 


7i00 

8:15 

8:30 

IPl 

9:15 

IP2 

10:30-11:50 

MSI 


12:00 
1:30  IP3 


Registration  for  Conference  op«is 

Regency  Ballroom  Foyer 

Opening  Remarks 
Joi^Mori 
Regency  A/B 

Development  of  Codes  for  Large-Scale  LP,  QP  and  NLP 
Roger  Fletcher 
Regency  A/B 

Interior  Methods  for  Large-Scale  Nonlinear 
Optlmhatlon  Protdems 
Margaret  H.  Wright 
Ri^ency  A/B 

Coifee  and  Exbil^  Regency  D 

Concurrent  Sestions  (Minisymposia  and  Contributed) 
Recent  Computational  Advances  in  Interior  Point  Methods 

Organizer:  Sanjay  Mehrolra 
Regency  A/B 

Combinatorial  Optimization 

Organizer:  Francisco  Barahona 
Water  Tower  Room 

Optimization  Probiems  in  Chemical  Engineering 

Organizer:  Lorenz  T.  Biegler 
Toronto  Room 

Large-Scale  CoiB&ained  Optimization  I 
Belmont  Room 

Data  Fitting  Problans  1 
Gold  Coast  Room 

Bound  Coo^rained  Prohlems  1 
Acapulco  Room 

Lunch 

Network  Optimization:  Five  Decades  of  Appikations 
Thomas  L  Magnanti 
Regency  A/B 

Concurrent  Sessions  (Minisymposia  and  Contributed) 
Constrained  Noniinear  Optimization 

O'-oanizer:  Richard  H.  Byrd 
t..gency  A/B 

Problems  “Off-the-ShdT  Newton  Methods  Won’t  Solve 

Organizer:  Virginia  Torezon 
Belmont  Room 

Advances  in  Proximal  Point  Methods 
Organizers:  James  V.  Burke  and  Paul  Tseng 
Water  Tower  Room 

Network  Optimizalitm  I 
Toronto  Room 

Simulated  Atmealing 
Acapulco  Roan 

Sparse  Matrix  Problmns 
Cold  Coast  Room 

Coffee  and  ExhiMts  Re^ncyD 
Concurrent  Sessiotts  (Mhtisymposia  and  Orntributed 
Recent  Tbcafctkal  Advances  in  Interior  Point  Methods 
Organizer:  Kurt  M.  Anstreicher 
Belmont  Room 

Robust  (^Mimization:  Modds  and  Sohition  Strategies 
Organizer:  John  M.  Mulvey 
Toronto  Room 

.  Opdmizatioa  noblens  tnvidyug  ^mvalues  •  Put  1  ^  2 
Organizer:  Michael  L.  Overton 
New  (Means  Room 

CortrolftoMaril 
Ac^wkxr  Rocan 
Giobd  (^ttadatfon 
(kdd  Coast  Room 

CoostnAied  (^ittAmioa  1 
Water  Tarver  Room 

FbsicrSctadoal 
R^oicy  hl& 


I  Tuesday;  May  12  ■  | 

7:30 

R^istiat^  diwos 

RegnKy  Ballroom  Fioyer 

8:30 

IP4 

Quivex  Optimization  Problems  Anting  in  ControUcr  Design 
Stephen  Boyd 

9:15 

IK 

Sdiednliog  of  Mamifaduring  Systems 

P.  R.  Kumar 

Rsgeacy  A/B 

10:00 

Otifee  and  Exhibits  Regency  D 

lO-JO 

Omautcnt  Sestioas  (Minisymposia  and  Cootriboted) 

MSIO 

Advwtced  Environments  for  (^tlmizatfaw  Software 

Organizer:  Robin  Fourer 

Water  Tower  Room 

MSIl 

Optimal  Design  of  Engineeriog  Systems 

Orgamzer:  OmarN.  Gkattas 

Regency  A/B 

CPIO 

Linear  Programming  Computational  Issues  I 

Belmont  Room 

CPU 

Large-Scale  Constrained  Optimization  n 

Toronto  Room 

CP12 

Data  Fitting  Problems  n 

Ciold  Coast  Room 

CP13 

(Quadratic  Programming 

Ac^iulco  Room 

12.-00 

lamch 

1:30 

IK 

Cheap  Gradkats  and  Beyond:  The  Promise  of  Automatic 
Dtifetentiation  hi  (^ttimfacation 

Andreas  Griewank 

R^ency  A/B 

2:30 

Concurrent  Sesshms  (Minisympotia  and  Contriimted) 

MSU 

Network  Flow  Algorithm 

James  B.Orlin 

Belmont  Room 

MSU 

Protein  Folding-A  CbaUenging  Optimization  Problem 

Orgamers:  Dmnd  M.  Gay  imd  Margaret  H.  Wright 

R^ency  A/B 

MS14 

Advances  in  Operator/Matiix  Splitting  Methods 

Organizers:  Paid  Tseng  and  James  V.  Burke 

Toronto  Room 

CP14 

Constrained  Optimization  n 

AcapukroRoom 

CP15 

Unconstrained  Minimiration 

Water  Tower  Room 

CP16 

Convex  Pragiammii^ 

G(dd  Coast  Rpom 

3:50 

CoffieeandExIdiits  RegencyD 

4-^ 

5K15 

Coocmreni  Seations  (Minisympotia  and  Cottirttmttd) 
Optiatizadon  in  Cottirol  and  Differeirtial  Etiwtians’ 

Orgarazer:  Cart  T.  Kelley 

BdnontRoom 

MSM 

Coaqiatatiooid  Global  Optimization 

OrgtBiizer:JS.  Rosen 

New  Orieans  Room 

MS17 

ADlFOR"AutbmaticimfaTetttiation  In  Fortran  and 

AppBcatlani  to  Optimirition 

Orgamzm:  ChrMan  Bischtf  and  George  Coriiss 

AcapoIcoRoom 

CP17 

Unew’ PngruHting  Awdytis  and  Theory  1 

ToioittoRoam 

OT8 

NenBnearLeait  Squaws 

WiteTdiiterRoom ' 

CMf 

Uaaee  Cwipif  memarity 

Gold  Cola  Room 

tM 

tataSts^n 

tkegaeyAlB 

7d0 

a/M  Activity  Griwp  on  Optirnizmioa 

BdmonlRoom 

5 

-m 

Wednesday,  May  13 


7j0 

Registration  opens 

Regency  Ballroom  Foyer 

8:30  IP7 

A^rithms  for  Solvii^  Large  Nonlinear  Optimization 

Problems 

Nicholas  IM.  Gould 

Regeacy  A/B 

9:15  IK 

Recent  Devtiopments  in  Imerior  Ptint  Methods  for 

Unear  Programing 

Michael  J.  Todd 

Regency  A/B 

10.-00 

Coffee  and  Exhibits  Reg»cyD 

i6:30 

Cdiiqirrent  Sesshu  (Minisympotia  and  Contributed) 

MS18 

Kiallel  Algorithms  in  Optimization 

Organizer:  Stephen  J.  Wright 

Regency  A/B 

MS19 

Large-Scale  Nonlinear  Optimization 

Organizer:  Philip  E.  CHI 

Toronto  Room 

MS20 

Complexity  Issues  in  Numerical  Optimization 

Orgamzer:  Stephen  A.  Vavasis 

Acapulco  Room 

CP20 

Unear  Programming:  Computational  Issues  II 

Belmont  Room 

CP21 

Datt.  Fitting  ProMems  III 

Water  Tower  Room 

CP22 

Bound  Constrahied  Problems  11 

Gold  Coast  Romn 

12:00  Lunch 

IdO  IP9 

Large-Scale  Network  Optimization:  An  Assessment 

Michael  D.  Crigoriadis 

Regency  A/B 

200 

Concurrent  Sessions  (Mini^mposia  and  Contributed) 

MS2I 

Global  and  Load  Optimization  Methods  for  Molecular 
Chemisf  rv  Problems 

Organize: .  Roben  B.  Schnabel 

Belmont  Room 

MS22 

Fimte  Termination  and  Basis  Recovery  Using  Interior-Point 
Methods  for  LP 

Organizer:  Amr  S.  El-Bakry 

Regency  A/B 

CP23 

Combinatorial  OpthnizatioD 

Water  Tower  Room 

CP24 

Network  Optimization  n 

Toronto  Room 

CP25 

Minimax  ProUeiK 

AcqxdcoRoom 

CP26 

Optimizatkw  Problems  over  Matrices 

Gold  Coaa  Room 

3:50 

Coffee  and  Exhibits  Regency  D 

4:20 

Concnrrenl  Sessions  (MMsymposia  and  Contributed) 

MS23 

Genetic  Algoritins  in  Function  Optiniizmion 

Orgamzer:  David  Levine 

AofwlcoRoom 

M^ 

Optimization  Problems  Involving  E^envMues  -  Part  2  of  2 

Oigahizer:  Michael  L.  Ovenon 

Belmont  Room 

MS25 

Optimtd  Coiand  of  Fletibie  Systems 

Organizer:  MJt.  Nmm-Moghadtm 

Water  Tower  Romn 

qra? 

Unem-Prograai^^  Awdytis  and  Theory  n 

R^ency  Afl 

CP2S 

GaiMhilPreUemslI 

'  - 

Ciitid  Coaa  Room 

Consirated  OpMzitfea  m 

Toronto  Room 

MB 

ConferoKe  A^omiM 

T.'OOIRegency  Ballroom  Foyer 

Registratkmqiens 

8:I5IRegency  AIB 

Opening  Iteinaiks 

Jorge  M6t€,  A^orme  National  Laboratory 
8:30IRegency  AIB 

IPl/Chain  MidiaelJ.D.Powdl,C^bndge 
University,\Uiiited  Kingdom.  , 

Development  of  Codes  for  Large^le  U*, 
QP  and  NLP 

Large-scale  LP  and  QP  ^blems  arise  directly,  surd 
as  sutqntdrlems  in  tin  solution  of  Mixed  Integer 
Programming  and  Nonlinear  Programming  prob¬ 
lems.  In  such  applications  it  is  of  particular  im^r- 
tance  that  the  algorithms  are  100%  reliable,  be¬ 
cause  there  is  t»  scope  for  user  intervention. ;  Ob¬ 
taining  teliablity  in  the  presence  of  degeneracy,  ill- 
conditioning  and  round-off  error  has  been  a  main 
feature  of  research.  Another  impottant  i^ue.has 
been  the  use  of  generalised  elimination  schemes  in 
QP  and  NIP  which  allow  the  effective  use  of  sparse 
matrix  methods.  In  the%  schemes  second  orda 
information  is  bandied  thiough  a  dense  repre^ta- 
tion  of  the  r»luced  Hesshm  matrix  and  globad  con¬ 
vergence  is  assured  by  the  use  of  an /-I  lineseaf^ 
with  sectxid  order  cotrecdons  using  a  trust  re^on 
fiamewotk.  Tte  speaker  will  discuss  vatious.as^ 
pects  of  the  impletnoitadon  of  sudi  a  scheme. 

Roga*  Fletcher 

DepartmmitcrfMadmnatics  and  Computer  Scioice 
University  of  Dundee,  Scotland 

9:l5IRegency  AIB 

IP2/Cluiin  Mfchael  J.D.  Powell,  Cambridge 
University,  United  Kingdom 

Interior  Methods  for  Large-Scale  Nonlinear 
Optimization  Proidems 

Since  1984,  substantial  attention  has  been  lavished 
on  interior  methods  for  constrained  optimization, 
with  increasing  focus  on  nonlinear  problems.  Inte¬ 
rior  me  hods  are  closely  related  to  classicad  barrier 
techniques  of  the  1960's  which  fell  from  favor 
because  of  their  sq^iarent  inefficiency  compared  to 
a{^nnu:hes  stKdi  as  sequential  quadratic  {mogram- 
ming  metiKxIs.  Interior  methods  can  become  a 
viable  ^luiitm  attmnative  for  nonlinear  probleins 
only  after  resolution  of  several  generic  issues  of 
algorithmic  ^ucture  and  conveigence.  Their  ^ 
plicaticm  to  large-scale  problems  necessarily  in¬ 
volves  spat^  liiKar  algebraic  procedures  that  can 
overctnce  ^  hAerent  ill-conditioning  associate 
wirnihebmriefHessim.  Ihe  Speyer  will  describe 
several  prmniring  adRegies  tn  interiof  methods  for 
laige-scale  nonlinear  probletns. 

Maigara  H.  Wri^ 

AT&T  Bell  Labtnatories 

lO.-OOlRegency  D 

Coffee 


10:30-11:50 

Concurrent  Sessions 
pnisyTiposlaand.Contributed) 


MSURegencyAiB 

R*>c^  C^npufetiohal  Advances  In  Int^or 
Point  Methods 

The.speakers  in  this  minisymposium  will  present 
receitt  deyel^tm^ts  on  the  implementational  as¬ 
pects  of  iht^or  point  method  for  linear  and 
nonlinear  t^ttimizuion  problems.  They  will  dis¬ 
cuss  new  algoritiims  and  linear  algebra  techniques 
developed  £ie  to  implementational  no^  of  there 
methods.  The  algorithms  and  techniques  iimlude 
predictor-coirector  methods,  the  use  of  conjugate 
gradient  metiiods,  matrix  factorization  schemes  for 
symiTietric  indefi^  matrices,  and  crossing  over  to 
simple  method  from  interior  solutions. 

Organizo^  Sanjay  Mehrotra 

Northwestern  University 

10:^  Interior  Point  Methods  for  Large 
Scale  Quadratic  Programming 
David  Sbanno,  Rutgeis  University  and 
'Tami  Carpenter,  Prhtceton  University 
lOtSO  Primid-DualSymm^ric  Formulations 
of  the  Predictor-Corrector  Method 
forQP 

RJ.  Vandetbei,  Piincettm  University 
11:10  SolviiigS^nietric  Indefinite  Systems' 
m  Interkh' Poult  Methods 
Sanjay  Mehrotra,  organizer  and  Robert 
Fouim'.  Northwestern  University 
11:30  Switching  from  Interior  to  Vertex 
Sointiotts  in  OSL 

/A;  Tomlin,  IBM  Alraaden  Research 
Center  and  J  J H.  Forrest,  IBM  Thomas 
J.  Watson  Research  Center 


MS2IWaier  Tower  Room 

Combfeatorlal  Opthnization 

The  ^peakms  will  address  algorithmic  and  polyhe¬ 
dral  aspects  of  several  combinatorial  problems. 
Ihey  direuss  finding  maximum  weighted  for¬ 
est  with  degree  constraints  and  related  problems, 
deha-wye  tiansfonnations  of  planar  gi^)hs  as  a 
reduction  tedmique  for  combinatmial  (Hoblems,  a 
polytemial  al^irithm  for  mimmum  weighted  bases 
of  vector  s{»res,  and  the  2-connected  subgraph 
{Hottiem. 

Oiganizw:  Ffandsco  Baiahona 

IBM  Thomas  J.  Watson 
Research  Center 

10:30  The  Degree  Constrained  Forest 
Pndiian 

Bruce  Gamble,  Northwestern  University 
10:50  Ddta-Wye-DdtaReducibiiitydr 
Three  Temmial  Pfauur  Gra|^ 
ladoro  Gida-,  Univo^ty  of  Waterloo, 
Canada 

11:10  MiahmimW^itBasM.for  Vector 
^aces 

Ibitvig^,  NtHthwestoh 
.  Utiveisity 

.  il^  A^dritfaaicwdPcIyfacdral  Results 
fiar  Ae  2-Coi»ected  Stcind' Sttl^irairti 

ITQpKB 

AbAn- R^  Purdue  University 


MS3IT oronto  Room 

Optlnrizirtioft  Probfems  in  Chemical 
Englne^g 

Chemical  engineering  appUc^ons  have  long  been 
a  rich  source  of  cbmplex.ahd  ihallenging  optimiza¬ 
tion  {xoblems.  Applications  include  the  a.nalysis  of 
laborattHy  and  phmt  data;  design  of  chemical  pro¬ 
cesses,  {Roc^  control  and  opdation ,  and  planning 
and  scitedttling  tasks.'  The  en^neering  models 
cohsistofretsbf  nonlinear  algebraic  and  differen¬ 
tial  equatitms  tiiat  may  include  several  thousand 
variates  and  in  many  cases  involve  nonsmootb 
and  discoatihuous  rel^ons  and  discrete  decisions. 

The  speakera  in  this  minisymposium  will  pro¬ 
vide  an  ovetyiew  of  process  optimization  problems 
by  industrial  practitkmMS.  They  will  discuss  prob¬ 
lems  ftom  reactor  optimization,  overall  process 
optiinization,  and  incoiporation  of  process  dynam- 
icsintotheproblemformulatioh.  The  speakers  will 
emphasize  the  unique  feawtes  of  each  ^plication 
and  describe  currait  methods  used  in  their  solution. 

Organizer:.  Lorenz  T.Biegler 

CariKgie  Mellon  University 

10:30  A  Concise  Overview  of  Chemical 

Ar^rieeiingOptmuzationApplicatioiis 
Lorenz  T.  Bii^lef;  of^izer 
10:50  Theoretical  Mpdefing  of  Amoco’s 

Gas-Phare  HoHzodt^  Stimed-Bed 
Reactor  for  the  Manufitcturing  of 
PolyiHopyt^  Resiite 
Midiael  Caiacotsios;  Amoco  Chemical 
Company 

11:10  Optimization  Using  Process 

Sinmlators 

Hem-shan  Chen  and  Thomas  P.  Kisala, 
Aspen  Technology,  Inc.,  Cambridge,  MA 
11:30  Large-Scale  Proces  Optimization 
with  Differential  Equations 
A.M.  Morshedi,  DOT  Products,  Inc. 


CPlIBelmont  Room 

Large-Scale  Optimization  I 

Chair  Gianni  Di  Pillo,  University  di  Roma 
“La  Sapienza”;  Italy 

10:30  Recursive  Components  in  Large 
Optimizatioii  Models 
Ame  Stolbjerg  Dtud,  ARKI  Consulting 
and  Devekqnnent  Ajs,  Denmark 

10:^  Nmneiical  Experience  wiA 

LANCELOT  (Release  A)  in  Large 
Scate  NotAnear  nu^uinining  • 

A.  Omn,  IBM  Thotnas  J.  Watson 
Research  Center,  N.  Gould, 

Rutherford  A]q>let<m  Laboratoiy, 
Unitrf  Kingdom;  and  Phillippe  Toint, 
Facultes  Universitaires  Notre  Dame  de 
la  Paix,  Belgium 

11:10  Si^nhtfities  in  Large-Scale 
Stenrinral  Optindzation 
James  D.  Gtptilli  Siirya  N.  Patnaik  and 
Laszlo  Betfce,  NASA  Lewis  Researdi 
Centm' 

11:30  IheDet^trfaMrge-ScateNLP 
Code  toTriyeridry  V. 
Of^dr^qalKhMm  . 

K.  lUjlTOinand  W.Yetmg, 

The  Aa^ace  Gfiiiofttkm 
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CPlIGold  Coast  Room 

Data  Fittt^  Problems  I 

Chain  C.  Lemarechal,  INRIA,  France 


10:30 


POSM  -  A  NonliiwwO^mi^tioh 
Suitable  for  ^^neerihg 
Shad  Wei  Pan  wd-Yu  H«i  Hu, 
University  of  Wikonsin, 

Msdison 


10:50 


A  Cofflpanson  of  SomeMHhods  for 
^timati^  ^te  Cobstiu^  in 
f^einicalKhietics 
Per-Ake  Wedin,  University  of  Umea, 
Sweden  and  Lmnart 


Edsberg,  Royal  Institute  of  Technology, 
Sweden 


11:10 


11:30 


On  the  EM  A^oiittni  and  a 
Generalization  oftbePnnimai  Point 
Method 

Alvaro  Rodolfo  de  Pietro,  Universidade 
Biadual  de  Campinas,  Brazil 
Experimentai  Data  Integration  in 
Large  Scale  System  Analysis 
£,.  Michael  Satui,  Onisdah  BirUhers 
University  aiid  John  P;  Biitasi  NASA, 
George  C.  Marshall  Space  Flight  Center 


CPU  Acapulco  Room  . 

Bound  Constrained  Problems  I 

Chair  Panes  Pardalos,  University  of  Florida 


10:30 


10:50 


11:10 


11:30 


Bounded  Least  Stpnures  for  PET 
Unda  Kaufman ,  AT&T  Bell  Laborarones 
Dab  Pai^lel  Quadiatk  Pragiamining 
with  Box-Constrained  Ptobtems 
Jill  Me^v  and  Mike  MdCemia, 

Thinking  Machines  Corporation 
and  Siavros  A.  Zetdos,  University  of 
Pennsylvania 

Mas^veiy  Parallel  Soiution  of 
t^adndic  Programs  via  Successive 
Overrdaxatkm 

Renato  De  Leone  and  Mary  A.  Toik 
Roth,  University  of 
Wisconsin,  Madison 

On  the  Effects  of  ScaBog  on  Projected 
Gradient  Methods  for  Sohdi^  Bound 
CoaArainedQuadratfcPropmiimihg  ■ 

Jesk  L.  Baiiow,  Petuisylvania  State 
University  and  Gerardo  Toraldo, 
Univetshd  della  Basilicata,  Italy 


fvlonday  Afternoon 


nm-hso 

Lundi 


ItSOiRegency  AIB- 
IP3/Chair.  Jorge  Nocedali 

.  .  Northwestern  University 

N^wofirOptimization:  Five  Denkies  of 
Applications 


Evolving  iri  die  bek  tr^don  of  ^plied  mathemat¬ 
ics,  netwdb  optimization  is, a  s'ubjkt  that  is 
grounded  in  throry  and  arises  in  a'remaikably  wide 
variety  of  problem  dom^.  It  pd^  considerable 
challeng&>  for  moiling,  algwthm  development, 
and  efi&eht  coniputad^.  Eh^wing  almost 
200  a^licatkms  from  a  j^tibobk  (in  press)  on 
network  flows  cr^authofed  by  R.  Ahuji  J.  Orlin 
and  TX.  Maghand,  the  speaker  will  provide  an 
overview  of  a  variety  of  fields,  itutiuding  computer 
andcommunicadons  systems, disnibudohahdtrans- 
pmtadon  systems,  engineering,  management  sci¬ 
ence,  manufacturing,  production  and  inventory 
planning,  the  medied  sciences,  and  the  social  sci¬ 
ences  and  public  policy. 


nmnas  L.  Magnanti 

Sloan  School  Of  Mamgemem  and  Citations 
Research  Cehicf 

Massachusetts  Institute  of  Technology 


■230-3:50 

Concurrent  Ses^mts 
pme^nposb  tfKf  Contributed) 


Otganizm  Richard  Byrd 

University  of  Colorado 


2:30 


2-,^ 


3:U 


3:30 


.'J  "I-  ^5" 


MS4/Regen^  AIB 

Consthdiied  Nonlinrar  Optimization 

The  speaJ^'ih  the  minisyroposium  will  discuss 
newalgonthms  forklvingnonlinekiy  constrained 
optiituzadon  problems.  These  opdmizadon  prob¬ 
lems  occur  in  applicadons  such  as  engimxting 
ifesi^  industrial  process  control,  data  fitting  and 
trajeaory  cmitrol.  For  ktall  to  medium  size  prob- 
lerris  with  exact  data,  the  mebbd  of  choice  has 
come  to  be  some  version  of  surxressive  quadradc 
programming  (SQP),  but  for  large  or  noisy  {nob- 
lems  other  approaches  must  be  develr^ed.  The 
speakers  in  the  minisymposiuth  will  pr^ent  some 
extensions  of  SQP  and  discuk  some  totally  difier- 
em  approaches. 


A  Tnuicated  SQP  AIgbritbm  for 
Large-Scale  Noidiitear  Pr.Mtrcmming 
Problems 

Paul  Boggs,  National  Institute  of 
Standards  and  Tecdmology  and  Jon  W. 
Toile,-  Univcisity  of  North  Caioliiui, 
Gb^HUl 

ADinb.Seandi  MHhod  Uiat  Employs 
(^adn^  Model  F)mbk)« 

M  J:D.  PowtIL  Gandrnd^  University, 
United  Kingdom, 

Ah  l^eridr  Poto  A^lorUutifior 
NonMneaily  Gontiftiid  FiiUems 
J>dnLahfi>rtaxl<^B%-yu'Uiny^9 
tf'Texa$,j^^ih,a^F9im&P!uTniiia,- 
Soudtw^  Texas  Urdvenhy 

Conkrria^OpHnfidioiiAlidHtiims 
t^lUnd^.hfehbifKfidibds 
and' Jorge 

Ncicedal,N«dtwes^n  University 


MSSIBelmont  Room 

fN«bien»  mthe-Sfier  Newton  Methods 
Won’t  ^lye 

There  ate  important  optimization  problems,  from  a 
variety  of  a^Iicadons  areas,  for  which  standard 
"off-the-sheir‘  quki-Newton  methods  do  not  work 
and  in  factrukuuiy  peffonn  quite'  badly.  These 
imblems,  aiik  'in  such  areas  as  biotechnology, 
control, eiectricaieiign»enng,andg»physics.  All 
the  problems  share  certain  features.  First,  the  func¬ 
tion  evaluation  routines  are  expensive  to  compute. 
Second,  analytic  expressions  for  the  derivatives  sx 
difficult  to  obtain  and  finite-difference  gradient 
are  nor  trustworthy.  Third,  the  underlying  function 
may  not  even  be  differentiabte.  Fourth,  while  local 
solutions  are  often  of  interest,  the  global  solution  is 
lihialty  dbired: 

'  The  speakers  will  present  some  of  these  prob- 
lemsanddescribctheireffortstosdlvethem.  They 
will  discuss  aiteihate  optimization  methods  that,  in 
certain  instances,  are  more  appropriate  for  some  of 
the  problems  under  consideration. 


Organizer:  Virginia  Torezon 
Rice  University 


2:30 


2:50 


3:10 


Control  Sykem  Radii  and  Nonstand¬ 
ard  Optimizatkm  Problems 
John  A.  Bums  and  Kimberly  Oates, 
Virginia  Polytechnic  Institute  and  State 
University  and  GunteV  Peichl, 
Universitat  Graz,  Austria 
An  Algortthru  for  Optimizing 
MESFCTDmign 

Paul  A.  tjilmore  and  C.T.  Kelley,  North 
Caroiina  State  University 
Optimization  Tedmiques  for 
Molecular  Structure  Ddenhination 
Michael  E.  Colvin,  Richard  S.  Judson 
and  Juan  Meza,  Sandia  National 
Laboratories 


3:30 


Velocity  Estimation:  ADUTicult 
Nonlinear  Optimization  Problem 
iVom  Seismclogy 

William  W.  Symes,  Rice  University 


MS6IWaler  Tower  Room 

Advancis  in  Proximal  Point  MMiiods 

The  proximal  point  method  constitutes  one  of  the 
most  powerful  and  versatile  tools  available  for 
optimization  and,  in  ieietal,  for  solving  monotone 
operator  equations.  A;q)IicaticHU  of  this  method 
give  rise  to  nurherous  well  known  technique  for 
convex  and  convex-concave  prograthtning,  such 
as  powerful  splitting  techniques;  titus  mal^g  it 
potemiaily  well  sult&  for  large-kale  pfograni  de¬ 
composition  and  thassively  j^tallel  computmkm. 
The  speakds  in  this  moii^mposium  will  pre^t 
s(»ne  of  their  recent  faults  wM  a  focta  bn  new 
algorithms  using  the  ^ximai.point  method  tmd 
new  implementatir^  Recoil  kivances  in  die 
convetgOKC  analysis  of  diek  algdtidnni,  includ¬ 
ing  techniques  for  arxelotuing  convergence,  will 
also  be  discussed. 


Organizots;  James  V.  Binkeatid  Paul  Tsfaig 
University  oJWashirigtop  ,/ 


2:30 


Newtoc^lk  Po&t  Method: 

Converge^  anil. 


I*-"' 


. . . . . . . . . . . . . . . . I . .  . . 


MAY.11 


,  Monday  Afiernoon 


3:10  Convei^ciice  Rates  of  Proximal  Point 

Aigoilthiiis  for  Convra  Minimization 
Osman  Guler,  Delft  Univcisity  of 
Technology,  The  Nethedah^ 

3:30  ParttalPfoxinwlA^dritli^sahd 

Partial  Methods  of  Multipliers:  Hie 
Quadratic  and  Qitropy  Ca^ 
Dun/Atfier»eib»,.MassachusensInstitute 
of  Technology  and  Paul  Tseng,  Oigahizer 

CP4!Toronto  Room 

Netwroik  Optimization  I 

Chain  Goidon  H.  Bradley, 

Naval  Postgraduate  School 

2:30  A  Generic  Auction  Algorithm  for  the 
Minimum  Cost  NetwoA  Flow  Problem 
Dimitri  P.  Bertsekas,  Massachusetts 
Institute  of  Technology  and  David  A. 
Castanon,  Boston  University 
2:50  An  Efficient  Implementation  of  a 

Network  Intolor  Point  Method 
Mauricio  G.C.  Resaide,  AT&T  Bell 
Laboratories  and  Geraldo  Veiga, 
University  of  California,  Berkeley 
3:10  LSNNO,  a  roRi^N  Subroutine  for 
Striving  Large^caleNodUncafNetworic 
Optfanhathm  Probieihs 
oiuuel  Ttiytte^,  Facuite  Polytechnique 
de  Moos,  Bclgiiun 

3:30  A  Class  ofTru^  Regtoii  Algorithms  for 

OptlinlzathmUri^Ihritact  Injections 
on  Convex  Constraints:  Ap^irotioh  to 
the  Nonlmear  Netwdrit  Problem 
Annick  Sarunao-,  f^icultes  Universitaires 
Notre  Daine  de  la  Paix,  Bel^um 

CPSIAcapuko  Room 

Simulated  Annotfifig 

Chair  Robert  Schnabel, 

University  of  CdltHado,  Boulder 

2:30  CiasriflcmhM  Tree  Optimization  by 
Simulated  AnncaHttg 
Richard  S.  Bucy,  University  of  Southern 
California  and  The  Aeix^iace 
Corpmaiion  and  Raymond  S.  DiEsposti, 
The  Aerospace  Corporation 
2:50  Ensemble  Simulated  AnneaHngfof 

Paiidlel  ArdiitectnrH 
Peta-  Salamon,  Luqing  IVan^  Andrew 
Klinger  and  Yaghout  Noutani,  San 
Diego  State  University 
3:10  ilMDcmosA^oritto 

Theo  23intnmnann  arid  Peter  Salomon, 
Sat  Kego  State  UniversiQr 
3:30  BeamfonntagwRhSimuhded 
Aimcali^ 

Michael  D.  Collint  and  WA.  Kuporoan, 
Naval  Researdi  Laboratory, 

Wadungton,  DC 

CP6lGdld  Coast  Room 

&IIIM  iWrix 

Chain  UhdaKauiin^,.; . 

AT&T  ^ 

2:30  A^p«inelj|idtfvA|9roB^toPi^ 

lm|nfgaiMjR^:An|^Fdm 

ind  Af 
Univeist^  '* 


A  New  Iterative  Method  for  Soivi^ 
Syihmetric  Indefinite  Linear  Systems 
Arising  in  dptimiiatiott 
Roland  W.  Freund,  NA^A  Ames 
Research  Center  and  Hongyuan  Zha, 
Stanford  University 
Preconditioned  Iterative  Techniques 
Tor  Spiu^  Unear  Algebra  noblems 
Arising  in  Circuit  Simuiadon  , 
Wjjliam  D:  McQu^,  Calvin  j.  Ribbens 
and  Layne  f.  Watson,  Virginia 
Pdlytechhic  Institute  and  Suite 
Uniyersi^  aiSi  Robert  C.  Melville, 
AT&T  Biell  Laboratories 
Graph  Coloring  and  the  Estimatitm  of 
Spa^JacobiM  Matrices Usii^ Row 
and  Column  Partitiohing 
Trohd  Stei^g  and  A.K.M.  Shahadat 
Hossain,  University  of  Bergen,  Norway 


3:S0lRegehcy  D 

Coffee 


4:20-5:40 

Concurrent  Sessions 
(Minlsyn^osia  and  ConMbuted) 

MS7IBelmom  Room 

Recent  Theoreticai  Adinmces  bi  Interior 
Point  Methotb 

The  last  two  y£ars  have  seen  considerable  progress 
in  the  theoretical  analysis  of  mterior  poim  methods 
for  linear  and  nonlinear  programming  and 
complementarity  problems.  Some  highli^ts  of 
this  work  include  the  developmentoflong  step  padi 
following  algorithms  fw  liiW  and  nonlinear  pro^ 
gramming,  the  determination  of  geh^  cdnditions 
for  convergence  in  primal^hial  algorithms  forLCP, 
new,  stopping  criteria  tat  linev  progratnming  that 
apply  to  degroerate  problems,  and  the  unificiaion 
of  gkibal  and  local  convo^nce  thc^  for  primal- 
dual  methods.  Contioued  process  on  the  theory  of 
interior  point  methods  |m»niks  to  brih  in^irove 
the  theotetkai  conqilexity  of  algofithihs  and  con¬ 
tribute  to  the  devritqiment  of  methods  with  im¬ 
proved  practical  perfotmance. 

Organizo^  KurtM.Ah$treicfacr 
University  of  Iowa 

4:20  Toward  Probubihstic  Analysis  of 

Interior-Point  A^orithms  for  Linear 
Pwgammiog-^-Piarllof2 
Yinyu  Ye,  Univosity  of  Iowa 
4:40  An  Artificial  Sdf-Duall^ear 
Pidghmi 

Mauikazu  Kojima,  Toiiyo  Institute  of 
Terimtrio^.’Jiqian;  Nimrod  Megiddo, 
IBM  Abhaden  Research  Cento;  Shinjo 
Mizuno.  The  Institute  of  Statistical 
Matboiditics,Jiq)^  and  Akiko 
Yddiise,'Univetaty  of  fstdnriw,  Japan 
5:00  OntheConvcri^MctftiMltmitiDn 
Sequnrobi  Rteial-Dwai  Interior-,  ■ 
PohifMcte^, 

.  IUdii^  T)^ia,Rideilmverdiy 
500  '  EMpiaidaiTrtBt^giwaiMPiwx 
PiuMtidMfsr  Um^ 


MS8IT oronto  Room 

Robuot  Optilinizatlon:  llotMs  and  Solution 
Stratagios 

This  minisymporium  takes  up  the  theme  that  solu¬ 
tions  to  tqxirm^oh  problons  ought  to  be  robust  in 
the  f^  of  ithprroise  data.  The  motivation  fm^  this 
theme  is  die  observ^on  that  real-world  empirical 
data  posset  unavoidable  degrees  of  noise. 

The  speakers  in  diis  minisympiKiuro  will  dis¬ 
cuss  rolust  models,  solution  stram^es  using  paral- 
lei/distributedcomputers,  and  genraalized  sensitiv¬ 
ity  analysis.  They  will  emphasize  pra^cal  proce¬ 
dures. 

Organizer:  JohnM.  Mulvey 

Ibiix%ton  Universi^ 

4:20  Genera]  ModeUi^Framewwk  for 
R^ust  Optimization 
John  M.  Mulvey,  otganizer 
4:40  Decomposition  and  Robust 

Optimization 

Bock  Jin  Oiun  and  Stephen  M.  Robinson, 
University  of  Wisconsin,  Madison 
5:00  Robust  Optimization:  Massively 
Paraliel  SolttthHiMetbodirft^ies 
Stavios  A  Zenios,  Univeisi^  of 
Pennsylvania 

5:20  Robust  Optimization:  Intmior  Point 
Solution  Methodoio^es 
Robert  J.  Vandetbei,  Princeton 
University 

MS9INew  Orleans  Room 

pptbnizaiion  fYobtems  Iflvoiv^ 
lies-PlMi  of2 

Optimization  probleittsinvolvingeigenvalues  arise 
in  a  wide  variety  of  applications.  These  p^lems 
are  intere^g  for  several  reasons,  one  i^g  that 
the  ei^values  of  a  matrix  are  not  smooth  func¬ 
tions  of  the  matrix  elements  at  points  in  parameter 
space  where  multiple  eigenvalues  occur.  Nonethe^ 
less  these  i»oblan$  have  a  ridi  striicture  and 
nonsmooth  (qitiniization  tedmiques  can  be  ^lied 
very  Gruitfully. 

The  speakers  in  this  minisynqiosium  will  dis¬ 
cuss  a  number  of  different  classes  of  such  problems 
wbirii  arise  in  diverse  a{q>lication  areas. 

Organizer:  Michael  L.  Overton 

COurant  Institute  of  Mathematical 
Sciences,  New  York  Univasity 

4:20  Seml-definttefttipumming;  Duality 
Theory,  Eigenvalue  Optin^adon  and 
CbnibinatorfadAivSciitions 
Farid  Alizadrii,  University  of  Miimesbia 
4:40  Measures  for  Symmetric  Rank-one 
Updates 

Henry  Wolkowicz,  Univasity  of 
WateriOQ,  Canada 

5:00  Shape  OfRliBiringEigaivehies  of  the 

Laidacian  , 

Jew-Pidie  Harixriy,  Fmdham 
UnivMsity 

StilO  Bounds  for  l^eBvsdnesttid  Sirdar 

VdnesofMatrixCN^Ictioas 
ihi^  Wderdeman,  Gdl^e  of  William 
and  Mary 


G.  jOd^ipi'Ikxknl  Umversit^ 
cCRiodeJroeitD,Bri^''  ■ 


. . 


CP?IAcapulco  Room 

Control  Problsms  I 

Chain  William  Hager,  University  of  Florida 

4:20  Advantages  of  Differential  Dynamic 

Programming  Over  $tage<wise 
Newton’s  Method  for  (^tiihal 
ContMnr(d)leni 
Christine  A.  Shoemaktr  and  lA-Zlia 
Uad,  Cornell  University 

4:40  Applications  of  Structiired  Secant 

^proaches  in  Hilb^  Space 
J.  Huschens,  Univeisitat  Trier,  Germany 

5:00  Solution  ofa  Nonlinear  Boundary 
Control  IToblem  by  Reduced  SQP 
F.-S.  KupfermA  E.W.  Sachs, 

Universitat  Trier,  Germany 

5:20  A  New  Hoinotopy  Method  for  Solving 

the  S' Optimal  Model  Reduction  ' 
Problem 

Yuzhen  Ge  and  Layne  T.  Watson, 
Virginia  Polytechriic  Institute  and  State 
University  and  Emmanuel  G.  Collins, 

Jr.,  Harris  Corporation,  Melbourne,  R, 

CFSiGold  Coast  Room 

Global  Optbnizah'on 

Chain  Regina  Hunter  Mladineo,  Rider  College 

4:20  An  Application  of  SemSufinite 

Programing  Methods  to  Nonlinear 
Ai^roximarion  Problems 
Miroslav  O.  Asic,  Ohio  State  University 
and  Vera  V.  K6vacevic--Vujcic, 
University  of  Belgrade,  Yugoslavia 

4:40  New  Mrthodcrfa  Global  Optimization 
Alexander  A.  Bolonkin,  Cdurant 
Institute  of  Maihemaiica]  Sciences,  New 
Yotfc  Universir 

5:00  indent  Hybrid  Tedmiqiies  for 

Solvii^  Some  Global  Optindzation 
Probiems 

Luis  N.  Viceiae  and  Joaquiih  J.  Judice, 
Universidade  de  Coimbra,  Portugal 

5:20  Potential  Transformation  Methods 

for  Global  Optimization 
Jack  IV.  Rogers,  Jr.  and  Robert  A; 
Donnelly,  Auburn  Univmity 

CP9IWater  Tower  Room 

Coistrained  Oplindartipn  i 

Gh^  Bull  Bo^,  Natidhal  Institute  of 
Standards  and  Tedmolo^ 

4:20  AGhibalCoava'geiiceTbeoryfora 
‘Bust  Re^on  A^rRhm  for 
Constrained  t^rttanieUion, 

J.  E.  Dem^  Jf.  and  Mona  Crisrina 
Mocte/,  Rice  Uhiver^ 

4:40  AabqAdtTnistRegibiiAtgHltlim  - 
for  Caastrdned  Opttaizatioii'^ 

Frederic.Bomum  luM  Gdilmeye  - 
Lainay,INRjlA:Fti^ 

5:00  NnnttkidBqp^aiMvHtliiMvit" 
BihdioafOTlbi^iitf^jGaiisIn^  , 

Univa^ 

5:20  .\iHitiia'Lo(dtatDh«di6nllBdli^ 

’  h4ethods..  ? 

MM  Gomodd  a^'Myui^Kb^.va, 
OertBoh  thiivasity 


■ 
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Monday  Afternoon 


6:00IRegency  AT 

Poster  Ses^onl 

(During  the  session,  complimentary  beer,  assorted 
sodas,  chips  and  dips  wilt  be  available.) 

LINEAR  PROGRAMMING  ^ 

Paralld  Extreine  Point  Algorithim  for  Lin^ 
Programming  -  _  •  . 

Mohan  Sodhi  and  John  MMef,  University  of 
California,  Los  Angeles 

An  ^cnthm  fora  Class  of  Continuous 
Linrar  Prt^rams 

Malcolm  Craig  Pullan,  Judge  Institute  of 
Management  Studies,  Cambridge,  United 
Kingdom 

New  Oii'MioiK  t<K‘  Progress  in  Linear  and 
Nontiiiea-  iTogrammtng 

Vi«or  Pah;  Lehman  College,  City  University 
of  New  York,  Bronx 

Perturbathm  Analyds  of  Hoffman’s  Bound  for 
Linear  Systems. 

ZhiK^M  Luo,  McMaster  University,  Canada 
and  Paul  Tseng.  University  of  Washington, 
S^e  '  *- 

Stabi’Jty  of  the  Optimal  Solutim  ofa  Linear 
Prapam  to  Sihuthancous  Pefttnibations  of  All 

Data 

Jiri  Rolm;.0iartes  University,  Czedioslovakia 

Interval  Meth^fm  U^enerate  Linear 
Programs 

Bank  Plab,  University  of  Edi-’-uigli. 

Scotland 

Optimizatidu  of  Large  Structural  Systems  by 
Ush^  Kanitarkar’s  Method 

S.  Hernandez,  J.  Mata,  and  J.  Doria, 

University  of  Zaragoza,  Spain 

A  Modified  Termination  Rule  for 
Karmai^'s  A^orithm 

JJl.  Singh,  College  of  Business  Management, 
India  ^  D.  Sin^,  Indian  Institute  of 
Techriology,  India  ■ 

AppBcmioiis  of  Linear  Programihing  to 
Medical  pia^iosis 

Xu  S^  Rong.  Zhdngriian  University,  Chimi 

Projective  Interior  Point  Methods  with 
0(sqrt(n)L).Step  Complexity 

Donald  Goldfarb,  ^lunibia  University  and 
Dong  Shaw,  Ridt^  Ctilege 

I 

CONSTRAINED  OmMIZATiON 

Barrier  Methods  for  Large-Scale  Nonlinear 
Programmii^ 

Step^  and  Ariela  Safer,  George 

Mi^  University 

Image  Reconstnictioa  from  Noi$y  Projections: 

A  RcgnlaHz^  Dual-Based  Itendivc  Method 
Alfredo  I^I  luseth,  Instituto  de  Matohatica 
Pufa  e  Aplicada,  Brazil 

Numerical  Expajentc  with  the  Modified 
Batricr  PtuKtions  Method  for  Lbiear- 
Constiatted  Optii^idioii 

0avid  jeiisqi,  Roman  Polyi^  and  Rina  R. 

'  Schneur.'IBMinKRnasJ.  Watson  Researdi 
Center 

lie  ifrmconvex  ScparMde  Rcsotmra  AUocation 
Piobiem.widiCwtinndwViuiablcs 

Ei^'Had<faiii,ViigiiuaPotyieidinic  Institute  ' 
and  State  Uhivefsity 


CONTROL  PROBLEMS 

Optimization  of  Interactions  in  an 
Interconnected  Sy^eth 

Ranald  A.  Perez,  University  of  Wisconsin, 
Milwaukee 

Hierardiical  Controls  in  Stochastic 
Manufacturing  Systems  with  Ctmvex  Costs 
S.  Sethi,  Q.  2iang,  and  X.Y:  Zhou,  University 
of  Tor,mto,  Canada 

Methods  of  Solution  of  Bouridary  Value 
Pt  oblem  of  Optimal  Throry 

Alexander  A.  Bolonkin;  Courant  Institute  of 
Mau.ematical  Sciences.  New  York  University 

On  Certain  Optimizatioh  Bobiems  iii  Banach 
Spaces  with  Nonsmooth  Equality  ConsUaints 
Urszula  Ledzewici-Kowalewska,  Southern 
Illinois  University.  Edwardsville  and 
Stanislaw  Walczak.  University  of  Lodz. 
Poland 


STOCHASTIC  PROBLEMS 

Comparative  Study  of  Stocha^c  Approxima- 
tioii  Algbr’thi^  in  the  Multivariate  Kiefer- 
Wotfowitz  5.  .ting 

Daniel  C.  Chin,  Johns  Hopkins  University 


NETtVORK  OPTIMIZATION 

.  Comparison  of  Approximate  and  Exact 
'  Solution  Methods  for  Network  Location 
Problems 

Ceraldo  R.  Mateus,  Universidade  Federal  de 
Minas  Gerais,  Mexico  and  Jean-Michel  fhizy. 
University  of  Ottawa,  Canada 

Sensitivity  of  the  Time  Bounds  for  Networic 
Flow  Path  Searches  when  Critical  Nodes  are 
Altered 

Andrew  W.  Harrell,  U.l  Army  Waterways 
Experiment  Station 

An  Implemehtation  of  a  ParaUd  Interior  Point 
Method  for  Moltkominbdity  Flow  Pnritlems 
Guangye  Li,  Rice  University  and  Irvin  J. 
Lustig,  Princeton  University 

A  General  Overshipmeht  Solution  to 
Transportation  Problem  of  Three  DfanensiMis 
N.oih  N.  Mikhail,  Libmy  University 

An  Algorithm  for  Soivii^  tlw  Cost  Optimotatiim 
ProMra  in  Becedrace  Diiiqipam  Netmitfc 
Miklos  Hajdu,  Topical  Univeraity  of’ 
Budape^,  Hungary 

Redistribution  Tranqiort  Means  the  TYaffk  in 
the  Area  of  Subway  te  Shut , 

Aleksandcr  Mishoicd,  Plridunov  Academy 
of  National  Econmny,  Ru^ 

Algorithms  for  the  Frodaction  and  Vdtide 
Routi^PriRilems  with  Deadlines  ^ 

M.  a;  FoSies,;  j.  N.  Holt,  P.  J.  Wfity, 

A.  M.  Watts,  Uiiivctsity  of  Queensland, 
Australia 


■ 

MAY-12 


Tuesday  Morning 


COMBINATORIAL  OPTIMIZATION 

A  Primal-Du&l  Interior  Point  Method  with 
Cutting  Planes  for  the  Linear  Ordering 
Problem 

John  E.  Mitchell  and  Brian  Botchers, 
Rensselaer  Polytechnic  Institute 

Three  Approximation  Algorithms  that 
Minimize  the  Rectilinear  Steiiier  TrM  on  a 
Hypercube  Network 

Tao  Zhou  and  Dionysios  Kountanis,  Western 
Michigan  University 

Aitemating  Sequences  Relative  to  Maximum 
Independent  Sets  oflndeptmde'ice  Systems 
Tao  Wang,  John’s  Hopkins  University 

Maximizing  the  VteibBity  Area  from  a  Point 
hloving  on  a  Curved  S^ment 

Lambros  Piskopos  and  Dionysios  Kountanis, 
Western  Michigan  University 

Practical  Heuristics  for  Scheduling  Precedence 
Graphs  onto  Multiprocessor  Architectures 
kiran  Bhutani  and  Abdella  Battou,  Catholic 
University  of  America 

Minimizing  Coriunurikation  in  Domain 
Decomposition  Mihimuni*Perimeter  Tiling 

Jonathan  Yackel  and  Robert  R.  Meytf, 
University  of  Wisconsin,  Madison 

Transfer  Method  for  Optimization  on  Non* 
TansitiveBiniary  RcIaBons 

Jianxin  Zhou,  Texas  A&M  University, 
College  Station 

Integer  Search  Method 

Wu  Xingbao,  Wuhan  College  of  Metallurgic 
Management  Cadre,  People’s  Republic  of 
China 


OPTIMIZATION  ALGORITHMS 
AND  SOFTWARE 

Newton  Modified  Barrier  Function  Complexity 
for  Quadratic  Programming  Problems 
Aharon  Mtlman,  C^iforaia  Institute  of 
Teclkiology  and  Roman  Polyak,  IBM 
Thomas  J.  Watson  Research  Center 

Interior  Point  Algorithms  and  Dynamic 
Systems 

Zai*yun  Diao,  Shandong  Univosity,  Peopie’s 
Republic  of  Chitia 

Modelling  of  an  Economic  Incentive  Approach 
in  En^oninehtil  Proteo^ 

A.  D.  Rikurt,  Water  Problems  Institute  of  the 
USSR  Academy  of  Sciences  Sadbvo- 
Chernt^riazskaya,  Russia 

Hie  Optimization  with  ForinaUy*Undcfined 
Criterion 

Mikhael  Aron  Alexandrov,  Moscow 
Geological-Piospecting  Institute,  Russia 

OfMimization  MddcSng  far  Nritrid  Networks 
and  MathewwtigJBhSoiy 

RiriiM  S.'SepII,  Ea^erii  Kottucky 
University 

Optimd  Regniarfty  of  ^nUbila  and  Material 

Salim  M.  Haidar,  Nonhem  Mkhigui 
University 

FtmcdonswMi  UBtrideUnages:  Cracks 

GumgJttong  Fang,  Dwi^ 

mid  Jaric  Wa^  Ndrdieariteiri  Utuvris^ 


7:30lBaUroo-n  Foyer 

Registration  opens 


8:30IRegency  AIB 

IP4/Chain  Jane  K.  Cullum,  IBM  "ntomas  J. 
Watson  Research  Center 

Convex  Optimization  Prt^iems  Arising  in 
Controller  Design 

Many  problems  in  controisystem  design  and  analy¬ 
sis  can  be  cast  as  convex  hondifferenti^Ie  optimi¬ 
zation  problems.  In  rhany  cases  dtew  ^blems 
come  far  closer  to  the  “real”  engincx^g  design  or 
analysis  problem  than  any  problrin  for  vvbich  an 
“analytic"  solution  is  known.  The  cost,  of  course, 
is  that  solving  such  a  problem  requires  more  com¬ 
putation  than'ralving  a  problem  that  has  an  “ana¬ 
lytic"  solution.  However,  great  advances  in  com¬ 
puter  power  and  the  development  of  powrifiil  spe¬ 
cialize  algorithms  for  convex  mmdifTerenteile 
optimization  problems  mean,  that  these  problems 
will  have  gr^t  practical  relevance  in  the  future. 
Indeed,  in  some  cases  these  {HOblems  can  be  solved 
so  quickly  that  the  engineer  can  manipulate  the 
problem  parameters  (design  specifications)  and 
view  the  resulting  solution  (iteign)  in  teal  rime. 

Several  ihediods.  haye  b^  successfully  ap¬ 
plied  to  these  ^bleihs:  Theellipsdidalgwittoof 
Shot,  Yudin,  and  Nemirovsky  has  prov^  reliable, 
and  interior  point  methods  recently  developed 
Nesterov  and  Nemirovsky  and  others  show  great 
promise. 

SteidioiBoyd 

Information  Systems  Laboratcry 
Department  of  Electrical  Engineering 
Stanford  University 

9:15IRegency  AlB 

IP5/C^n  Jane  K.  Cullum,  IBM  Thomas  J. 
W'atson  Researd)  Center 

Scheduling  of  Manufacturing  Systems 

Manufactuiiogsystems  consist  of  several  machines 
producing  seyeid  types  of  parts.  Machines  are 
subject  to  various  disnqitions  such  as  random  fail¬ 
ures,  yield  16^,  and  priicessing  time  and  demand 
changes.  Neverthele$s,it  isimpoitwtto,dynanu- 
cally'schedutetiiem  in  real-time  to  prodixk  all  parts 
in  the  requited  numbers,  at  close  m  their  due  dates, 
while  keeping  work-in-process  and  manofartiiing 
lead  times  $n^.  In  this  presentation,  the  ^teaker 
will  address  some  of  the  issues  involved  in  effi¬ 
ciently  running  manuhKturing  systems,  with  a  spe¬ 
cial  focus  on  problems  from  the  semiconductor 
industiy. 

PJL  Kumar 

Depaitment  of  Electrical  and  Gonqwter 
Engineering,  and  Coordinated  Sciotce  Laboratory 
University  of  Illinois,  Uibana-Champaigu 

lOMIIRegency  D 

CirifM 


10:30.11:30 

Concurrent  Sessions 
(Minisyinpo^  and  (kiritributed) 

MSIOlWmer  Tower  Room  .  ' 

Advanced  Bwhonitients  for  Optimization 
SoRnvare 

Suc<£ssfu]  optimization  methods  must  be  more 
than  fast  and  reliable.  Users  ind^in^yexpwtM 
advanced  algoritiim  to  be  made  available  in  it 
advanced  cmputihg  ehviroiiment  The  speakers 
will  pre^t  an  mtroduction  to  diverse  environ¬ 
ments  that  have  beep  designed  to  telp  mathemati¬ 
cal  programming  users  specify  and  manage  their 
modds,  data,  and  remits.  The  presentations  wilt  be 
of  dnect  interest  to  confaence  participants  who 
develop  applications  of  linear  programming, 
Bonliikar  pro^amming  or  comeinatoiial  optimi- 
zatimi.  The  se^inn  will  also  be  of  interest  to  atgo- 
ridim  developers,  because  of  its  implications  for 
interface  and  its  relevance  to  issues  in  the 
creatioi  and  maintenance  of  test  problems. 

Organizer:  Robert  Fduref 

Northwestern  University 

10:30  Optimizattait  Model  Management 
David  S,  Hitshfcld,  MathPro  Incorpo¬ 
rated,  Washingioh,  DC 

10:50  Grapb-Grammars  for  Network  Flow 
MoikdBng 

Ghrisic^er  V.  Jones,  Simon  Fraser 
Univosily,  Canada 
11:10  AIMS:  AoEaviroiuiiait.in 

Advmiced  Integrated  Modding 
^qqiort 

Johannes  J.  Bisscbop,  Technical 
University  of  Twente,  The  Netherlands 
11:30  An  Introductioa  to  ASCEND:  Its 
Lai^gnage  and  Interactive  Environ¬ 
ment 

Ramayya  Krishnan  and  Peter  Pida,  and 
Arthur  Westerberg,  Came^e  Mellon 
University 

MSI  I, ’Regency  AlB 

OptimM  Oe^  Of  Engbwering  Systems 

The  ^leakers  in  tiiis  mimsymposiuiti  will  address 
optirruzation  problems  in  enginetrag  (^i^,  in 
particular  structural  and  shape  optimization  {Kob- 
lems  that  arise  in  die  gecmietric  design  of.dvil, 
mechanical,  and  aerospace  systems.  The  ihcaeas- 
ing  complexity  of  the  oigineering  systems  (requir¬ 
ing  larger  numbras  of  desi^  vmldiles  to  de^be 
dim)  and  resoludon  requirements  of  the  governing 
piBtialdiffaaitial  equations  (leadinguih^ertiom^ 
bets  of  state  vrmables  niiai  disdok^  mean  that 
these  prddems  me  of  lai^  scale.  Thespedcos 
will  diku^.''!kieitt  gradient  conqwta^  and  sen¬ 
sitivity  analysis,  ani(midedniediing.designja^y* 
sis  tmd  algbridinK  for  k^e^scale  pnb- 

iems  and  adv»ced«diiiemre  erm^ters.  The 
[MeseiaatioKC<dlectiv^^imfdrinulations,stiuc- 
tore.  al^Midmis  and  diffira^  acountdied  in 
some  (^imal  ehgsnsdi^  dedpi  imMans. 

Cad^e,  .dhnUhivet]^ 

'  '  ■  -  *  .  ^ 

10:30  Da^Aaiiydsfiw^li^niiiwi 

nra^QptiiiaMMrfMettttUcai 

'-C- 

Shnv^i^diyd^GeneidBetdic.Go. 
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10:50  Conjugate  Directions  Methods  for 
Large-Scale  Optimization 
Jasbir  S.  Arora  and  Guangyao  Li, 
University  of  Iowa 

11:10  Optimization  Methods  in  Curve  and 
Surface  Design 

Thomas  A.  Grandine,  The  Boeing 
Company 

11:30  Data-Parallel  Optimal  Shape  Design 
of  Airfoils 

OmarN.  Ghattas,  organizer  and  Carlos 
E.  Orozco,  Camegie-Mellon  University 

CPlO/Belmont  Room 

Linear  Programming:  Computationai  issues  i 

Chain  Irvin  J.  Lustig,  Princeton  University 

10:30  Computational  L  sues  in  the  Interior 

Point  Methods 

Geraldine  M.  Hemmer,  Northeastern 
Illinois  University 

10:50  More  on  Dual  Ellipsoids  and 

Degeneracy  in  Interior  Algorithms 
for  Linear  Programming 
Kurt  M.  Anstreicher  and  Jun  li. 
University  of  Iowa 

11:10  A  Long-Step  Inverse  Barrier  Hybrid 
Algorithm  for  Linear  Programming 
Alexander  Hipolito,  University  of 
I  'orida,  Gainesvilie 

11:30  Decomposition  in  LP  Based  on 

Modified  Barrier  Function 
David  Jensen  and  Roman  Polyak,  IBM 
Thomas  J.  Watson  Research  Center 

CPlllToronto  Roo  n 

Large-Scale  Constrained  Optimization  li 
Chain  Ame  Stolbjetg  Drud,  ARK!  Coiisulting 
and  Development  A/S,  Denmark 

10:30  Finding  Optimal  Orthotropic 

Composites 

Rob  Lipton,  Worcester  Polytechnic 
institute  and  James  Northrup,  Colby 
College 

10:50  Using  Barrier  Methods  for  Solving 
Large-Scale  Crystallographic 
Iht)blems 

Paul  B.  Anderson,  PRC  Inc.;  Stephen  G. 
Nash  and  Arieta  Sofer,  George  Mason 
University 

11:10  Optimal  Design  ofTrusses  by  Smooth 

and  Nonsmooth  Methods 
Aharon  Ben-Tal,  Technion.  Israel 
Institute  of  Technology,  Israel 
11:30  On-line  Optimal  Control  of  a  Lar^- 
Scale  Water  System 
R,  Gtino,  Gabriela  Cembrano,  Insiitut 
de  Cibcmetica  (UPC-CSIC),  Spain 


Tuesday  Afternoon  t 


'  CPlUCold  Coast  Room 

!  Data  Fitting  Problems  II 

j  Chain  Per-Ake  Wedin, 

I  University  of  Umea,  Sweden 

j  10:30  A  ConthiuBtion  Method  for  Linear  LI 
I  Estimation 

Kaj  Madsen  and  Hans  Bruun  Nielsen, 
j  The  Technical  University  of  Denmark, 

I  Lyngby,  Denmark 

j  10:50  An  Algorithm  for  Non-negative  Least 
Error  Minimal  Norm  Sointions 
Panagiotis  Nikotopoulos  and  Christos 
I  Nikolopoulns,. Bradley  University 

1 1:10  On  the  Sensitivity  of  Paired 
j  Comparisons 

:  Trond  Steihaug  and  Lars-Maghus 

j  Nordeide,  University  of  Bergen,  Norway 

i  11:30  Shape  Matching  via  Piecewise  Linear 
I  Approximation 

'  Jose  A.  Ventura  and  Jen-Ming  Chen, 

I  Pennsylvania  State  University 

:  CPIJIAcapulco  Room 

I  Quadratic  Programming 

j  Chain  Andrew  Conn,  IBM  Thomas  J.  Watson 
'  Research  Center 

i 

10:30  Numerical  Experiments  with  an  Inte- 
j  rior  Point  Method  for  Large  Sparse 

Convex  Quadratic  Programming 
JJ..  Morates-Perez  and  R.W.H.  Sargent, 
Imperial  College,  United  Kingdom 
10:50  A  New  Modified  Newton  Method  for 
Large-Scale  Quadratic  Programming 
{  Thomas  F.  Coleman  and  Jianguo  Liu, 

I  Cornell  University 

11:10  A  Robust  Algorithm  for  Special 
Quadratic  Programming 

,  GuungyeLi,J.  E.Dennis,andKaten  A.  I 

Williamson,  Rice  University 
!  1 1 :30  Implementation  of  aScbur-Comple- 
I  men!  Method  for  Large-Scale 

'  Quadratic  Programming 

Paul  Frank  and  John  Bens,  Boeing 
Computer  Services 


12.00-1:30 

Lunch 


l:30IRegency  AIB 

IP6/Chair:  Philippe  Joint,  Facultes 

Univetsitaires  Notre  Dame  de  la 
Paix,  Belgium 

Cheap  Gradients  and  Beyond:  The 
Promise  of  Automatic  Diflerentiation  in 
Optimization 

The  numerical  solution  of  most  nonlinear  optimiza¬ 
tion  problems  requires  the  evaluation  of  objective 
gradients  and  constraint  Jacobians  as  well  as  the 
approximation  of  the  Hessians  of  the  Lagrangian, 
or  at  least  its  product  with  several  vectors.  Cur¬ 
rently,  first  derivatives  are  either  evaluated  by  user 
supplied  code  or  estimated  by  divided  differences, 
and  second  derivatives  are  often  approximated  se¬ 
quentially  by  secant  updating.  For  various  reasons 
this  is  unsatisfactory  for  obtaining  derivative  infor¬ 
mation,  especially  on  large-scale  problems. 

Automatic  differentiation  software  produces 
extended  object  code  that  evaluates  first  and  sec¬ 
ond  derivatives  as  well  as  error  estimates  for  the 
underlying  functions  themselves.  The  numerical 
calculations  are  based  on  the  chain  rule,  and  the 
derivative  values  are  therefore  exact  up  to  round¬ 
off.  The  integration  of  automatic  differentiation 
into  optimization  packages  greatly  enhances  user 
friendliness,  ensures  maximal  sokiion  accuracy, 
and  facilitates  faster  convergence  th..  ugh  the  use 
of  higher  order  methods. 

The  speaker  will  give  an  overview  of  automatic 
differentiation  anddiscuss  itsadvaniages  in  optimi¬ 
zation  problems. 

Andreas  Griewank 

Mathematics  and  Computer  Science  Division 
Argonne  National  Laboratory 


2-30-3.50 

Concurrent  Sessions 
(Minisymposia  and  Contributed) 


MS12IBelmoni  Room 

Network  Flow  Algorithms 

An  important  special  case  of  ifnear  programming  is 
the  network  flow  problem,  both  bemuse  of  its  wide 
applicabilty  and  because  of  the  existence  of  special 
purpose  algorithms  that  solve  minimum  cost  flow 
problems  orders  of  magnitude  faster  than  other 
iinear  programs. 

The  speakers  in  this  minisymposium  will  dis¬ 
cuss  an  implementation  of  an  algorithm  for  solving 
a  stochastic  network  optimization  {woblem  on  the 
(massively  parallel)  ctmnection  machine,  the  re¬ 
sults  of  the  DIMAC’s  challenge,  (an  experimental 
siuJy  on  implementaticms  of  neiwoik  flow  algo¬ 
rithms  on  s^uential  and  [srallel  ma;hines),  an 
improved  algorithm  for  dir  minimum  cut  problem, 
and  improved  alg(»ithms  for  providing  useful  feed¬ 
back  to  the  mocfelerof  a  minimiun  oi^  flow  pitdi- 
lem  when  the  fmmuladtm  has  no  feasible  flow. 

Organizer:  James  B.CMin 

Massachus^  bstitutt  of 
Technology 

2:30  Proximal  MlaiinizatlonsirfthD- 

tanctloiis  and  Dm  Masdvdy  ParaUH 
Sotathm  of  ^idai^  Networks 
Siawos  Zenios  tuid  Sorai  S.  Nielsen, 
The  Univeiaty  of  feihsylvania 
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Tiiesday  Afternoon 


2:50  The  DIMACS  Challenge:  A  I 

Cooperative  Experimental  Study  of 
Network  Flow  and  Matching 
Algorithms 

Catherine  C.  McGeoch,  Amherst  j 

College  I 

3:10  Finding  the  Minimum  Cut  in  a 

Network 

Jianxiu  Hac,  GTE  Laboratories 
Incorporated  and  lames  B.  Orlin, 
organizer 

3:30  Diagnosing  Infeasibilities  in  Network  j 

Flow  Problems 

Jianxiu  Hao,  GTE  Laboratories  I 

IncDtporated  and  James  B.  Orlin.  \ 

organizer  j 

I 

f.tSlSIRegency  AIB 

Protein  Folding  •  A  Challenging  Optimization 
Problem 

Most  proteins  have  a  characteristic  shape  to  which 
they  quickly  return  after  being  provoked  to  another  i 
shape.  Understanding  why  proteins  assume  the  | 
shapes  they  do  is  currently  of  considerable  interest  j 
and  could  be  of  great  practical  importance  in  medi¬ 
cine  and  biotechnology. 

In  this  minisymposium,  the  speakers  view  the 
protein  folding  problem  as  a  large  and  difficult 
optimization  problem  -  that  of  minimizing  the  en-  I 
ergy  of  the  protein.  They  will  provide  an  infotma-  j 
live  overview  and  discuss  aspects  of  the  problem  | 
that  show  why  it  is  of  interest  both  as  a  global  and  i 
as  a  local  optimization  problem.  | 

Organizers:  DavidM  Gay andMaigaretH. Wright  j 
AT&T  Bell  Laboratories  j 

2:30  An  Introduction  to  Protein  Folding-  < 

The  Second  Half  of  the  Genetic  C^e  ' 

Lynn  W.  Jelinski,  Cornell  University 
2:50  Use  of  Constraints  and  Other  ! 

Approaches  to  Protein  Folding  ! 

I^vid  M.  Gay,  co-organizer,  Teresa  I 

Head-Gotdon  and  H.  Stillinger,  I 
AT  &  T  Bell  Laboratories,  and  I 

Margaret  H.  Wright,  co-otganizer  j 

3:10  Renormalization  Group  and  the 

Protein  Folding  Problem 
PanosAf.Pardfl/oj,  University  of  i 

Florida;  David  Shaiioway,  Cornell  > 

University 

3:30  A  New  Coroputatioiial  Approach  to 
the  Protein  FohUng  ProUem 
Thomas  F.  Coleman,  David  Shaiioway  j 

and  23ujun  Wu,  Cornell  University 


MSMIToromo  Room  \ 

Advances  in  Operator/Matrix  S{riitting 
Method 

OperatorAnatiix  splitting  (novidesapowerfulframe- 
woric  for  developing  bn^  classes  of  decomposi¬ 
tion  methods  for  lai^-scale  cmitinuous  tqnimiza- 
tion.  By  tailoring  the  splitting  to  the  probh^  it  has 
been  possible. to  cmistract  simple  and  highly 
parallelizatde  dgorithms  for  linear  and  quadratic 
programming,  network  programmnig,  stochastic 
programming,  as  well  as  die  colotidn  of  boundaiy 
value  problems. 

The  speakers  in  this  minisymposium  will  presm 
some  rec^  results  on  splining  sdiem«  and  will 
addressissuessudiascoiiveigdiceandimplanai- 
tathm  (on  eidief  a  sequential  ora  piaaliel  machine). 

Orgtmizers:  Paiii  Tseng  and  James  V,  Boike 
University  of  Washington 


2:30  SomeSaddle-FunctionSplitting 

Methods  for  Convex  Programming 
Jonathan  Eckstein,  Thinking  Machines 
Corporation 

2:50  Monotone  Operator  Splitting  and 
Linear  Complementarity 
Jonathan  Eckstein,  Thinking  Machines 
Corporation;  Michael  C.  Ferris, 
University  of  Wisconsin,  Madison 

3:10  Splitting  Methods  for  Symmetric 

Affine  Variational  Inequality  Problems, 
with  Application  to  Extended  Linear- 
Quadratic  Programming 
Jong-Shi  Pang,  John  Hopkins 
University 

3:30  Forward-Backward  Splitting  in 

Large-Scale  Optimization 
George  H.  G.  Chen  and  R.  Tyrrell 
Rockafellar,  University  of  Washington 


CPIJIAcapulco  Room 

Constrained  Optimization  il 

Chair;  Stephen  G.  Nash, 

George  Mason  University 

2t30  Line-search  Tediniques  for  Quasi- 
Newton  Methods  in  Equality 
Constrained  Optimization 
Jean  Charles  Gilbert,  INRIA, 
Roquencoutt.  France 

2:50  A  Penalty  Function  Approach  to  the 
General  Bilevel  Problem 
Paul  H.  Calamai  and  Lori  M.  Case, 
University  of  Waterloo,  Canada  and 
Andrew  R.  Conn,  IBM  Thomas  J. 
Watson  Research  Center 
10  A  Trust  Region  Method  for  Nonlinear 
Optimization  Problems 
Yuan-An  Fan,  IMSL,  Inc.;  Jianzhong 
Zhang,  City  Polyteclmic  of  Hong  Kong, 
Hong  Kong;  and  Detong  Zhu,  Shanghai 
Normal  University,  People’s  Republic 
of  China 

3:30  The  Value  Function  in  Hierarchical 
Optimization 

Jay  S.  Treiman,  Western  Michigan 
University  and  Roxin  Zhang,  Northern 
Michigan  University 

CP  IS  Water  Tower  Room 

Unconstrained  Minimization 

Chain  Ekkehaid  Sachs,  Universiiht  Trier, 
Germany 

2:30  Parallel  Implementation  of  Truncated 

Newton  Methods 
Robert  H.  Leary,  San  Diego 
Supercomputer  Center 

2:50  Vector  Perfr^mance  Criteria  in 

Unconstrained  Optimization 
Luigi  Grippo,  University  di  Roma  “La 
Sapienza”,  Italy;  Francesco  Lampariello 
and  Steftmo  Lucitli,  Institute  di  Analisi 
dei  Siaemi  ed  Informaticadel  CNR,  Italy 

3:10  ImplementingaParalleiA^yncliro- 
nons  Newton  Method  on  a  Dbtriboted 
Memory  Ardiitecture 
Domenico  Conforti,  Lucio  Giandinetti 
and  Roberto  Musmanno,  Universita 
della  Calabria,  Italy 

3:30  ModUyiog  the  BFGS  Update  by 

Cotama  S^ing  Tedmiqnes 
I%k  Si^eL  University  of  Cambridge, 
United  Kingrkim 
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CPI6IGold  Coast  Room 

Convex  Programming 

Chair:  J.  Sun,  Northwestern  University 

2:30  The  Global  Convergence  of  a  Class  of 
Primal  Potential  Reduction  Algorithms 
for  Convex  Programming 

Renato  D.C.  Monteiro,  University  of 
Arizona 

2:50  On  the  Affine  Trust  Region  Interior 
Point  Algorithm  for  Quadratic 
Programming 

Frederic  Bonnans  and  Mustapha 
Bouhtou,  INRIA,  France 

3:10  AigorithmsfortheConvexInequalities 
Problem 

Motakuri  Venkata  Ramana  and  Shin- 
Ping  Han,  Johns  Hopkins  University 
3:30  Experimentation  with  the  Interior 
Cutting  Plane  Method  (ICPM) 

J.-L.  Goffin,  McGill  University,  Canada 
and  J-P.  Vial,  Universite  dc  Geneve, 
Switzerland 

3:50/Regency  D 

Coffee 


4:20-5:40 

Concurrent  Sessions 
(Minisymposia  and  Contributed) 


MSISIBelmont  Room 

Optimization  in  Control  and  Differential 
Equations 

Algorithms  for  nonlinear  equations  and  optimiza¬ 
tion  in  infinite  dimensional  spaces  may  differ  in 
both  analysis  and  formulation  from  conventirmal 
algorithms  for  such  problems  in  fmite  dimension. 
Functional  analytic  considerations,  such  as  choice 
of  spaces  or  compacmess  properties  of  nonlinear 
maps,  are  important  m  the  d«ign  and  theory  of  such 
algorithms.  When  these  algorithms  are  dis^ized, 
the  resulting  methods  for  the  finite  dimensional 
approximate  problems  are  often  new,  preserve 
underlying  functional  analytic  properties,  and  pte- 
serve  structural  properties  such  as  sparsity  pattern 
and  symmetry..  The  role  of  compactness  in 
superlinear  convergence,  the  design  of  good 
preconditioners,  and  new  methods  that  exploit  func¬ 
tional  analytic  properties  of  infinite  dimensional 
problems  ate  research  issues. 

The  speakers  in  this  minisymprKiinn  will  dis¬ 
cuss  a  variety  of  such  algorithms  and  their  proper¬ 
ties  in  the  ctmtext  of  applications  swih  as  optimal 
control  problems,  integral  equati<XK,bouhdaty  value 
problems,  and  parameter  identificatkm. 

Organizer:  Carl  T.  Kelley 

North  Carolina  State  University 

4:20  Optimization  Methods  for  Eniptk 

Systons 

C^l  T.  Kelley,  organizer 
4:40  Numerical  Mrihods  fm-  NtmliiKar 
Parabolic  Contnd 
Ekkehard  W.  Sachs  and  F.S.  Kupfa, 
Universitat  Trier,  Germany 
5:00  Paralldl^tiinizatioohiGraaiidwater 
and  PetroienmResoiims  Management 
R.  Michael  Lewis,  Rke  Umvoshy 
5:20  Au^nentedLi^rai^aamHlSQP 
Tecfoilqnes  for  Noiriinear  nteosrt 
Inverse  ProUems 

Karl  Kutiisdi,  Tedmisdie  Univasitat 
Graz,  Austria 
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Tuesday  Afternoon 


MS16/New  Orleans  Room 

Computational  Global  Optimization 

Many  important  practical  optimization  problems 
(such  as  engineering  design  and  protein  folding 
problems)  have  multiple  lo^  optima,  but  it  is  the 
global  optimum  that  is  usually  dKired.  Stochastic 
and  deterministic  methods  for  finding  the  global 
optimum  have  been  proposed. 

The  speakers  in  this  minisymposium  will  present 
recent  computational  results  for  both  constrained 
and  unconstrained  global  optimization  problems, 
using  stochastic  and  deterministic  metht^.  In  the 
stochastic  method  a  likely  global  optimum  is  found 
withahigh  probability.  In  the  deterministic  method 
a  point  is  found  whose  function  value  is  within  a 
specified  tolerance  of  the  global  optimum.  The 
speakers  will  discuss  the  advantages  and  disadvan- 
tages  of  these  methods. 

Organizer:  J.B.  Rosen 

University  of  Miimesota 

4:20  Computational  ComparistMi  of  Two 

Methods  for  Constrained  Global 
Optimization 

A.T.  Phillips,  U.S.  Naval  Academy,  An¬ 
napolis,  MO  and  J.B.  Rosen,  o^anizer 
4:40  Computational  Approaches  for  Solv¬ 
ing  Quadratic  Assignment  Probiems 
Panos  M.  Pardalos.  University  of 
Florida,  and  Yong  Li,  Petmsylvania 
Stale  University 

5:00  An  MILP  Relaxed  Dual  Formulation 
for  the  GOP  Algorithm 
CA.  Floudas,  V.  Visweswaran  and 
Brigitte  Jaumard,  Princeton  University 
5:20  Minimizing  the  Lennard-Jones 

Potential  Function  on  a  Massively 
Parallel  Computer 

GL  Xue  and  W.R.S.  Maier,  Army  High 
Performance  Computing  Research 
Center,  Mirmeapolis  and  J.B.  Rosen, 
Universitv  of  Minnesota 


MSUlAcapuleo  Room 

AOIFOR  -  Automatic  Differentiation  in 
Fortran  and  Applications  to  Optimization 

Given  a  collection  of  Fortran  subroutines  describ¬ 
ing  a  fiinction  /  AOIFOR  produces  a  Fortran  code 
dm  computes^roatrix-iTiatrix  product/ -5,  where/ 
is  the  Jacobian  of/,  and  Sis  a  user-initialized  imput 
matrix.  This  allows  the  user  to  compute  the  Jaco¬ 
bian  itself  S-l exploit  the  sparsity  of / by  comput¬ 
ing  a  compressed  Jacobian,  or  compute  a  matrix- 
vector  product  S = X  The  cost  is  roughly  propor¬ 
tional  to  die  number  of  columns  of  5,  so  in  pt^cular 
a  maurix-veettH'  product  J=xh  about  as  expensive 
to  compute  as  one  column  of  the  Jacobian.  As  a 
by]noduct  of  the  derivative  computation,  the  user  is 
able  to  detomine  the  structure  of  the  Jambian 
automatically. 

Fromauser’spointofview,ADIFORhasavciy 
simple  interface  to  die  t^itimtzation  code,  since 
only  a  Fratran  code  for  die  description  of  the  initird 
function  has  to  be  provided,  ytt  one  need  not  wony 
about  loss  of  accuracy  or  conveigence  due  to  finite- 
differaicearots.  The  qieakers  will  give  examples 
illustrating  how  ADIFOR  can  be  used  to  gtaioate 
subrmitines  to  evaluate  the  derivrdives  that  are 
typically  neoied  by  c^KimizsRion  exxies. 

Oiganizos:  OiristitHi  Bischof  aal  G«)fge  Coriiss 
Aigmme  NukmaJ  Laboratory 


4:20  The  Functionality  of  ADIFOR 

George  Corliss,  co-organizer 

4:40  The  Perfommhee  of  ADIFOR  Codes 
Alan  (!arle.  Rice  University 

5:00  Automatic  Differentiation  in 
Nonlinear  Programming  and 
Parameter  Identification 
Alan  Carle,  J.  E.  Dennis,  Jr.,  Guangye  Li 
and  Karen  Williamson,  Rice  University 

5:20  Experience  with  Various  Automatic 
Differentiation  Tools  in  Orthogonal 
Distance  Regresskm 
Janet  Rogers,  National  Institute  of 
Standards  and  Technology 

CPniToromo  Room 

Linear  Programming:  Analysis  and  Theory  I 

Chair.  Yinyu  Ye,  University  of  Iowa 

4:20  A  Scaling  Technique  for  Finding  the 
I  Weighted  Analytic  Center  of  a 

I  Polytope 

I  David  S.  Atkinson  and  Piavin  M. 

I  Vaidya,  Universi^  of  Illinois,  Urbana 

j  4:40  Adding  and  Deleting  Constraints  in  a 

I  Path-Following  Method  for  Linear 

j  Pr^ramming 

j  D.  den  Henog,  C.  Roos  and  T.  Terlaky, 

Deift  University  of  Technology,  The 
Netherlands 

5:00  On  the  Convergence  of  Interior-Point 

;  Methods  to  the  Center  of  the  Solution 

j  Set  in  Linear  Programming 

i  Fin  Z/utng,  University  of  Maryland, 

Baltimote  County  and  Richard  A. 

I  Tapia,  Rice  University 

5:20  Interior-Exterior  Augmented 

Lagangian  Approach  for  LP 
Roman  Polyak  and  Rina  R.  Schneur,  IBM 
Thomas  J.  Watson  Research  Center 

;  CPlSIWater  Tower  Room 

j  Nonrmear  Least  Squares 

!  Qiair  Ariela  Sofer,  Georgs  Mason  University 

I  4:20  Nondassical  Gauss-Newton  Methods 

j  C.  Fraley,  Statistical  Sciences,  Inc.  and 

i  University  of  Washington,  Seattle 

I  4:40  Variations  of  Structured  Broyden 

I  Families  for  Nonlinear  Least  Squares 

Problems 

!  Hiro'hi  Yabe,  Science  Uaivetsity  of 

j  Tokyo,  Japan  and  Rice  University 

;  5:00  Relation^p  between  Structured  and 

Factorized  Quasi-Newton  Methods  for 
Nonlinear  Least-Squares  Problems 
Toshihiko  Takahashi,  Kajima 
Corporation,  Japan  and  Hiroshi  Yabe, 
Science  University  of  Tokyo,  Japan 

CPI9lGold  Coast  Room 

Umar  ComptemeiRarity 

Oiain  Layne  T.  Watson,  Virginia  Polytechnic 
In^tute  and  State  University 

4:20  An  Interior  Point  Al^xiflmiiiir 

Linear  Complenmtw^  Problems 
Jhi  Ding,  University  of  Soudiem 
Mississippi 


4:40  A  Superiinearly  ConvergentD(  rL)- 
iteration  Predictor-corrector  Algorithm 
for  Linear  Complementarity  F^lem 
Siming  Huang,  Jun  Ji  a.nd  Florian  Potra, 
University  of  Iowa 

5:00  Solution  of  Large  Scale-Monotone 
L  inear  Complementarity  Problems 
Joao  M.  Patricio  and  Joaquim  J.  Judice, 
Universidade  de  Coimbra,  Portugal  and 
Luis  M.  Fbmandes,  Escola  Superior  de 
Tecnologia  de  Tomar,  Portugal 
5:20  Undamped  Newtou  Method  for 
Solving  Linear  Complementarity 
Problems 

Ubaldo  M.  Garcia-Palomares, 
Universidad  Simon  Bolivar,  Venezuela 

6:00/Regency  AIB 

Poster  Session  2 

(There  will  be  a  cash  bar  during  the  se.ssion.  Chips 
and  dips  are  complimentary.) 

UNCONSTRAINED  OPTIMIZATION 

On  the  Convergence  of  Pattern  Search 
Methods 

Virginia  Torczon,  Rice  University 

The  Barzihii  and  Borwein  Gradient  Method 
for  the  Large  Scale  Unconstrained  Minimiza¬ 
tion  Problem 

Marcos  Raydan.  University  of  Kentucky 

The  Development  of  Parallel  Nonlinear  Optimi¬ 
zation  Algorithm  for  Chemical  Process  Di^n 
Karen  A.  High,  Oklahoma  State  University  and 
Richard  D.  La  Roche,  Cray  Research.  Inc. 

Unconstrained  Minimization  on  Massively 
Parallel  Computers 

Robert  S.  Maier  and  Guo-Liang  Xue, 
University  of  Minnesota,  Minneapolis 

On  the  Detection  and  Exploitation  of  Unknown 
Sparsity  Structure  in  Nonlinear  Optimization 
I^blems 

Richard  G.  Carter,  AHPCRC.  University  of 
Minnesota  and  Argonne  National  Laboratory 

Fixed-Point  Quasi-Newton  Methods 
Jose  Mario  Mariinez,  IMECC-UNICAMP, 
Brazil 

Data  Analysis  Techniques  for  Optimization 
Code  Test  Results 

John  C.  Nash,  University  of  Ottawa,  Canada 

Efficient  and  Stable  Computation  of  Quasi- 
Newton  Updates 

Vasile  Sima,  Research  Institute  for 
Informatics,  Romania 

Efficient  Parallel  Minimization  A^orithms  in 
Computational  Fluid  Dynamics 

E.  de  Klerk  and  J.A.  Snyman,  University  of 
Pretoria,  South  Africa  and  L.  Pr^orius,  Univer¬ 
sity  of  South  Africa,  Pretoria,  South  Africa 

Exp«ifflent$  with  the  Broyden  Class  of  Quasi- 
Newton  Methods 

M.  Al-Baali,  University  of  Calabria.  Italy 

On  the  Performance  of  a  Trust  R^hm  Newton 
Method  for  Large-Scale  PraUems 

Brett  M.  Averick  and  Rkhaid  G.  Gaiter,  Army 
Hi^  Performance  Computing  Resoadi 
C^er,  Mimie^olis,  ai^  Jorge  1. 

Ai^me  Natio^  LaborMory 
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CONSTRAINEDOPTIMIZATION 

A  Flexible  Elimination  Method  for  Nonlinear 
Cunslrained  Optimization 

Natalia  Alexandrov,  John  E.  Dennis,  Jr.,  Rice 
University 

Local  Convergence  Analysis  of  the  Method  of 
Centers 

Abdelhainid  Benchakroun,  Jean-Pierre 
DussauU  and  Abdelatif  Mansouri,  Universite 
de  Sherbrooke,  Canada 

Bilevel  Formulations  in  Concurrent  Modeling 
of  the  Design  Process 

J.R.  Jagannatha  Rao,  University  of  Houston 

Nonlinear  Programming  Model  for  Software 
Development  Ftocess 

Nalina  Suresh,  University  of  Wisconsin,  Eau 
Claire  and  A.J.G.  Babu,  University  of  South 
Florida 

An  Interior-point  Algorithm  for  Quadratically 
Constrained  Entropy  Minimization  Problems 
Jun  Ji  and  Florian  Potra,  University  of  Iowa 

Optimum  Design  of  Rotational  Wheel  and 
C^ing  Structures  under  Transient  Thermal 
and  Centrifugal  Loads 

Toshio  Hattori,  Hiuchi  Ltd.,  Japan 

The  Choke  of  the  Lagrange  Multiplier  in  the 
Framework  of  Successive  Quadratic  Program¬ 
ming  Method 

Debora  Cores  and  Richard  Tapia,  Rice 
University 

Conditions  for  Continuation  of  the  Effkient 
Curve  for  Multi-objective  Control-structure 
Optiraizatiou 

Joanna  Rakowska,  Raphael  T.  Haftka,  and 
Layne  T.  Watson,  Virginia  Polytechnic 
Institute  and  State  University 


CONVEX  PROGRAMMING 

The  Scaled  Proximal  Decomposition  on  the 
Graph  of  a  Monotone  Operator 

Philippe  Mahey,  Laboiaioire  ARTEMIS, 
IMAG,  Fiance:  Pham  Dinh  Tao,  LMAI-INSA 
Rouen,  Imnce  and  S.  Oualiboudi, 

Laboiatoire  ARTEMIS,  France 

ConvexOpthnizathm  Problem  Yields  the  Markov 
Process  Steady  nubability  Distribution 
Vladimir  Maibukb,  New  York  City 
Department  of  Sanitation 

A  Lagrangian  Dual  Approach  for  Assigning 
Tools  to  Machines  in  a  Flexible  Manufacturing 
Systems 

T.H.  D’ Alfonso  aaiJose  A.  Ventura, 
Pennsylvania  State  University 


DATA  FITTING  PROBLEMS 

Optimal  Design  for  Model  it=ax/(l  +  bx)  with 
Multiplicative  Error 

Shatikang  Qu,  Shriniwas  Kmi,  University  of 
Missouri,  Columiria 

Pattern  Recognition  and  Ctasrifiodion  Using 
Thne  Series 

Jen-Minti  Chen,  Jose  A:  Ventora  andOUh- 
Hang  Wu,  Petim^lvania  State  Univetsity 

Adaptive  ratHtog  in  NbiMcar  nurauetw 

EstlniiiBonwiftSeriaiyjCnn'yiM^l^ 

Stmcbifes 

FrwA  O'Brien,  Marcus  L.  Graham,  tod  Kai  F. 
Gong,  U.S.  Na^  UndefwnerSystmns  Coner 


Tuesday  Afternoon 


GLOBAL  OPTIMIZATION 

Numerical  Experiments  with  One  Dimensional 
Adaptive  Cubic  Algiwithm 

Andre  Ferrari,  Universite  de  Nice-Sophia 
Antipolis,  France  and  Efim  A.  Galperin, 
Universite  du  Quebec  a  Montreal,  Canada 

A  Random  Global  Seardi  Technique  for 
Lipschitz  Functions 

Regina  Hunter  Mladineo,  Rider  College 


GRAPH  PROBLEMS 

An  Algorithm  for  Graph  Imbedding 

Yaghout  Nourani,  Andres  Klinger,  Luqing 
Wang  and  Peter  Saiamon,  San  Diego  State 
University 

The  Inverse  Shortest  Paths  Problem 
Didier  Burton  and  Ph.  Toint,  Facultes 
Universitaiies  Notre  Dame  de  la  Paix, 
Belgium 

Optimization  of  Steiner  Nodes  and  Trees  on  a 
Hypercube  Architecture 

Nikolaos  T.  Liolios,  Computer  Methods 
Corporation  and  Dionysios  Kountanis, 
Western  Michigan  University 

Two  ApproximatioD  Algorithms  for  U  .. 
Routing  Problem 

Dionysios  Kountanis,  Western  Michigan 
University  and  Nikolaos  T.  Liolios,  Computer 
Methods  Corporation 


OPTIMIZATION  ALGORITHMS  AND 

SOFTWARE  I 

:  I 

I  Quadratic  Programming  with  Approximate  | 
Data:  Ill-Posedness  and  Efficient  Algorithms  j 
Jorge  R.  Vera.  Cornell  University  j 

Discontinuoiis  Recewise  Differentiable  I 

Optimization  > 

Andrew  R.  Conn,  IBM  Thomas  J.  Watson  j 
Research  COnter  and  Marcel  Mongeau, 
Universite  de  Montreal.  Canada 

Nuclear  Cones  and  Pareto  ^tunhation 

Geoige  Isac,  College  Militaiie  Royal,  Canada  | 

Study  of  Some  Multiport  Ptanar  Stripline  | 
Discontinuities,  Optimization  of  Their  Charac¬ 
teristics  by  Coosideratioa  of  Their  Form 
Christian  CavatU  and  Henri  Baudrand, 
Laboiatoire  d’Electrcmique,  ENSEEDiT, 

FiaiKe;  and  Jacques  Couot,  Univosite  Paul 
Sabatier,  France 

On  Width  MIttindzation  by  Shift  Transform 
Interval  Multiplication 

Otenyi  Hu,  University  of  Housttm,  Downtown 

Optimal  Sampling  Design  for  Dynanric 
Systems 

James  G.  Uber.  University  of  Cincinnati 

An  A^orithm  for  Solving  Linear  Incqnali^ 
System 

Tiasong  Wang,  Nanjing  Universi^,  People’s 
Republic  of  China 

Modelling  of  the  Vccto^  Unifbmily- 

dlstribMtdd^aHDiredioasinSoawHypcr- 

Idanelirtaraectioe 

Geimh  Crimrin  Tiimariun,  Moscow 
Geoto^cai^’rospeciing  Institiite,  Ru^ia 
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Constructive  Neurol  Network  Algorithm  for 
Approximation  of  Multivariable  Function  with 
Compact  Support  and  Its  Application 
for  Inversion  of  the  Radon  Transform 
Nicolay  Magnitskii,  Instiuitc  for  Systems 
Studies  Academy  of  Sciences,  Russia 

T-$tationarv  Replacement  for  the  Average 
Model  of  MDP 

Wei  Liren,  Hunan  Normal  University, 
People’s  Republic  of  China 


NONSMOOTH  PROGRAMMING 

A  Trust  Region  Method  for  Nonsmooth 
Programming 

Liqun  Qi,  University  of  New  South  Wales, 
Australia,  and/ie  Sun,  Northwestern 
University 

Iteration  Functions  in  Nonsmooth 
Optimization  and  Equations 

Liqun  Qi,  University  of  New  South  Wales, 
Australia 


7:301  Belmont  Room 

Business  Meeting 

SiAM  Activity  Group  on  Optimization 

■  ■  ■ 


MAY  13 


7:30IBallroom  Foyer 

Registration  opens 


8:30IRegency  AIB 

IP7/Chain  Thomas  F.  Coleman, 

Cornell  University 

Aigorithms  for  Solving  Large  Nonlinear 
Optimization  Problems 

In  this  piesentation  the  speaker  will  discuss  recent 
developments  in  algorithms  forsolving  large-scale, 
differentiable,  nonlinear  programming  problems. 
Such  problems  arise  quite  naturally  in  many  scien¬ 
tific,  economic  and  engineering  applications.  It  is 
now  possible  to  solve  a  variety  of  problems  in 
thousands  of  variables  in  a  reasonable  time  on  a 
modest  workstation.  However,  there  is  consider¬ 
able  room  for  improvement  in  the  design  and  imple- 
mentati'.,  of  algorithms  for  solving  these  prob¬ 
lems. 

The  speaker  will  address  developments  that  have 
taken  place  since  the  fust  release  of  the  software 
package,  LANCELOT,  in  1991.  Among  the  topics 
to  be  discussed  ate  modified  barrier  methods  for 
handling  inequality  constraints,  trust-region  meth¬ 
ods  for  solving  problems  with  convex  feasible 
regions  and  the  exploitation  of  problem  structure, 
in  particular,  group  partial  sepa^ility,  at  a  mote 
basic  level  than  is  d^  at  present. 

Nicholas  I.M.  Gould 

Numerical  Algorithms  Group 

Rutherford  Appleton  Laboratory,  United  Kingdom 

9:1 5/Regency  A/B 

IP8/Chair  Thomas  F.  Coleman, 

Cornell  University 

Recent  Developments  in  Interior-point 
Methods  for  Linear  Programming 

The  speaker  wilt  describe  recent  developments  in 
interior-point  methods  for  linear  programming  and 
extensions.  It  is  now  accepted  that  these  methods 
can  be  very  effective  for  solving  large-scale  linear 
problems  (including  one  with  nearly  13  million 
variables),  but  there  remain  large  gtqrs  between 
their  empirical  behavior  and  the  suppoi^g  theory. 
The  most  efficiem  algorithms  in  use  employ  a 
primal-dual  approach  with  very  long  steps  and 
usually  infeasible  iterates.  In  contrast,  the  theory 
typically  addresses  shorter  stq>  methods  maintain¬ 
ing  feasibility  throughmit.  Rec^t  work  addresses 
the  derivation  of  polynomial  algorithms  with  fast 
local  convergence  arid  methods  that  approach  fea¬ 
sibility  and  optimality  simultaneously  or  can  take 
advantage  of  warm  starts.  Finally,  thm  are  exten¬ 
sions  to  various  nonlinear  opdraizadon  problems, 
although  computational  results  are  mostly  limited 
to  qua^tic  programming  widi  linear  constrainis. 

MkhadJ-Todd 

School  of  Operation  Research 
and  Industrial  Engineering 
Cornell  University 

lO.-OO/Regency  D 

Cirifes 


Wednesday  Morning 


10:30-11:50 

Concurrent  Sessions 
(Minisymposia  and  Contributed) 


MSIB/Regency  A/B 

Parallel  Algorithms  in  O^mi^on 

Parallelism  in  optimization  algorithms  is  most  often 
achieved  by  taking  advantage  of  the  stmeture  of 
certain  problems  orciasses  of  problems.  The  speak¬ 
ers  in  this  session  will  discuss  a  variety  of  optimiza¬ 
tion  problems  and  applications,  and  will  show  why 
parallelism  is  needed  and  how  it  ‘..achieved  in  each 
I  case. 

I  Organizer:  Stephen  J.  Wright 
I  Argonne  National  Laboratory 


i  10:30 

I 


I 

i 


\  10:50 


1 

^  11:10 

I 

i 


11:30 


Solving  Linear  Stochastic  Network 
Problems  using  the  Proximal  Point 
Algorithm  on  a  Massively  Parallel 
Computer,  and  an  AppUcation  from 
the  Insurance  Indus^ 

Soren  S.  Nielsen  and  Stavros  A.  Zenios, 
University  of  Pennsylvania 
Parallel  Constraint  and  Variable 
Distribution 

M.  C.  Fciris  and  O/vi  L.  Mangasarian, 
University  of  Wisconsin,  Madison 
ParaUel  Algorithms  for  Mlnimhdng  the 
Ginzburg-Landau  Free  Energy  I^nc* 
tional  for  Superconducting  Materials 
Paul  E.  Plassnuum,  Argonne  National 
Laboratory  and  Stephen  J.  Wright, 
organizer 

Parallel  Optimization  in  Groundwater 
and  Petroleum  Resources  Management 
Roben  M.  Lewis,  Rice  University 


MS20/Acaptitco  Room 

Complexity  Issues  in  Nummlcai  Optimization 

Following  the  development  of  interior  point  meth¬ 
ods  for  optimization,  complexity  analysis  has  be¬ 
come  a  major  tool  in  the  analysis  of  optimization 
algorithms.  As  problems  of  increasing  size  are 
attempted,  understanding  the  asymptotic  complex¬ 
ity  issues  becomes  more  important  than  ever.  The 
speakers  i.i  this  minisymposium  will  present  recent 
research  into  complexity  issues  for  linear  and 
nonlinear  optimization 

Organizer:  Stephen  A.  Vavasis 
Cornell  University 

10:30  Issues  in  Strong  Poiynomiaiit}  In 
Nonlinear  Optimization 
Dorit  Hochbaum.  University  of 
C^ifomia,  Berkeley 
10:50  The  Complexity  of  Quadratic 

Programming 

Mihir  Bellare,  IBM  Thomas  J.  Watson 
Research  Center,  and  Phillip  Rogaviav, 
IBM,  Austin,  TX 

11:10  On  Minimization  of  Convex 
Separable  Functions 
Panos  Pardalos,  University  of  Rorida, 
and  Nainan  Kovoor,  Pennsylvania  State 
University 

11:30  Toward  Probabilistic  Analysis  of 

Interior-point  Algoritbms  for  Linear 
Programming — ^rt  2  of  2 
Yinyu  Ye,  University  of  Iowa 

CP20/Belmont  Room 

Linear  Programming:  Computational  Issues  II 

Chair:  Robert  J.  Vanderbei, 

Princeton  University 


;  MSi9fTororUQ  Room 

i  U^ie-Scale  Nonlinear  Optimization 

j  Recent  research  in  large-scale  nonlinear  "ptimiza- 
;  don  has  led  to  dramadc  progress  in  several  areas  of 
;  applicadon,  including  bpdmal  power  distribution, 
i  c^mai  trajectory  calcul^ion  and  optimal  structural 
I  d«ign.  Much  of  this  success  can  be  attributed  to 
j  new  theoredcal  and  algorithmic  developm*nts  that 
I  have  extended  classu^  sequential  quadratic  pro- 
I  grainming(SQP)  methods  and  barrier-function  meth- 
;  ods  to  lar^  problems. 

I  In  this  minisymposiuro  the  speakers  will  high- 
j  li^t  some  of  th^  new  developments  and  discuss 
I  some  new  results  in  rental  trajectory  calculation 
i  and  optimal  sinKXural  design. 

I  Organizer:  Philip  E.GiU 
I  University  ofCalifomia,  San  Diego 

I  10:30  SQPA^orithms  for  Large-Scale 
Constrained  Optimization 
j  Samuel  K.  EldersveU,  Stanford 

I  University  and  FbilipE.  Gill,  organizer 

j  10:50  Latge-Sede  Ismes  in  Newton  Methods 
I  for  Linearly  ConstniaedOfrUmization 

Anders  Forsgren,  Rt^al  Instmite  of 
Tedmoiogy,  Stodeix^  Sweden  and 
Walter  Munay,  Stanford  University 
11:10  OptimbMiao  of  Conqrlex  Aircraft 
Structures  ' 

UlfT:Rmgeitz,'IlKAeatnaudca|  Research 
Bstitule  of  Sweden,  Bradmuq  Sweden 
11:30  SQP  Moulds 'had  Thdr  A^Ucation  to 
OpdOttl  1>g|ectMy  Cafcdattoas 
PWp  S'.  GtOimganizef;- Walter  Murray 
and  Mtdiael  A.  Saundos,  Stanford 
Untvmsity 


10:30  Numerical  Comparisons  of  Local  Con¬ 

vergence  Strategies  for  Interior-Point 
Methods  in  Linear  Programming 
Amr  El-Bakry  and  Richard  Tapia,  Rice 
University  and  Yin  Zhang,  University 
of  Maryland,  Baltimore  County 
10:50  L-Infinity  Algirrithms  for  Linear 
Programming 

Jerome  G.  Braursiein  and  Philip  E.  Gill, 
University  of  (California,  San  Diego 
11:10  A  New  Approach  for  Parallelising  the 
Simplex  Method 

Frank  Piab,  University  of  Edinburgh, 
Scotland 

11:30  Solving  Stochastic  Linear  Prt^rams 
on  a  Hypercube  Multicomputer 
George  B.  Dantzig,  Stanford  University; 
James  K.  Ho,  University  of  Illinois, 
(Chicago;  and  Gcrd  Infanger,  Stanford 
University 

CPJHWater  Tower  Room 

Data  Fitting  Robiens  n 

Qiain  SusaruGdmez,  nMAS-Universidad 
National  Autonoma  de  Mexio),  Mexicx) 

10:30  The  U,S.  Coast  Gmvdlntoactive 
Resource  ADocathm  PnMem 
J.  Walter  Smidi,  U.S.  Coast  Guard  R&D 
Cents 

10:50  (^tindzMiQaProMciBsArid^in 
MajtMhnenriomJSqJhig 
Michael  W.  rrassetiTbcstm,  Arizona: 
PtMo  Tatazaga,  Univerrity  of  Puerto 
Rico,  Maya^i^:  andHidiBd  A.  Tqria, 
Rice  University 
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11:10  The  Classical  Newton  Method  for 
Solving  Strictly  Convex  Quadratic 
Programs  and  Data  Smoothing 
Problems 

iP.  Li  and  J.  Swetits,  Old  Dominion 
University 

11:30  Objective  Function  Conditioning  with 

Smoothness  Constraints 
Stephen  F.  Elston,  Princeton  University 

CP22IGold  Coast  Room 

Bound  Constrained  Problems  11 

Chair:  Trend  Steihaug, 

University  of  Bergen,  Norway 
10:30  A  New  Modifled  Newton  A^orithm 
for  Nonlinear  Minimization  Subject  to 
Bounds 

Thomas  F.  Coleman  and  Yuying  Li, 
Cornell  University 

10:50  An  Algorithm  for  Large  Scale 

Optimization  Problems  with  Box 
Constraints 

Francisco  Facchinei  and  Laura  Palagi, 
Universita  di  Roma  “La  Sapienza”,  Italy 
and  Stefano  Lucidi,  Isti*uto  di  Analisi 
dei  Sistemi  ed  Infonnatica  del  CNR, 
Italy 

11:10  A  Trust  Region  Algorithm  for 
Nonlinear  Prograimniiig 
Pan-Chieh  Chou,  J.  E.  Dennis,  Jr.,  and 
Karen  A.  Williamson.  Rice  University 
11:30  Trust  Region  Methods  for  Large 
Constrained  Optimization 
Marucha  Lalet  and  Jorge  Nocedal. 
Northwestern  University 

■  ■  ■ 


■ 

MAY  13 


Wednesday  Afternoon 


12:00-1:30 

Lunch 


l:30IRegency  AIR 
lP9/Chair:  Do  .oidfarb, 

Colutuuia  University 

Large-Scale  Netwolfc  Optimization:  An 
Assessment 

Algorithms  and  software  for  several  fundamental 
network  optimization  problems  have  a  rich  variety 
of  direct  applications.  But  more  impoitantly,  they 
often  serve  as  building  blocks  for  procedures  de¬ 
signed  to  solve  more  complex  problems.  Primarily 
due  to  the  enormous  improvement  in  computing 
resources  and  architectures  during  the  past  decade, 
practitioners  and  researchers  are  able  to  snidy  meth¬ 
ods  for  solving  larger  and  more  complex  models. 
Along  with  advances  in  new  algorithnis,  data  stme- 
tures  and  theoretical  analyses,  these  developments 
present  new  challenges.  The  speaker  will  review 
the  stateKtf-the-art  in  theory  and  implementation 
and  will  present  recent  experimentri  results  for 
some  classes  of  large-scale  network  optimization 
problems. 

Michael  D.  Grigoriadis 
Department  of  Computer  Science 
Rutgers  University 


2:30-3:50 ' 

Concurrent  Sessions 
Pnisymposia  and  Contributed) 

1 - 

MS21IBetmom  Room 

Global  and  Local  Optimization  Methods  for 
Molecular  Chemis^  Problems 

Scientists  often  are  interested  in  finding  the  con- 
I  figurations  of  chemical  systems  that  have  the  low- 
J  est  energy,  because  tix^  configuratitms  cotre- 
j  spond  to  the  most  likely  states  in  nature.  The 
I  resultingr^Himizationproblemstypicallyhavelarge 
I  numbers  of  parameters  and  very  large  numbers  of 
I  localminimizers.Thus.thcyarechallengingglobal 
I  optimization  problems,  whose  solutions  also  re- 
I  quire  efficient  large-scale  local  optimization  soft- 
i  ware.  The  speakers  in  this  session  will  desenbe 
such  molecular  chemistty  pioblems  and  will  dis¬ 
cuss  methods  for  solving  b^  the  global  and  local 
optimization  problems  that  arise  them. 

!  Organizer.  Robert  B.  Schnabel 
I  University  of  Colorado,  Boulder 

j 

j  2:30  Potential  Transforms  Applied  to 

Geometry  Optimization  in  Macromo- 
leaiIarCheinisti7 

Robert  A,  Donnelly,  Auburn  University 
2:50  Large-Scale  Optimization  in 

Computational  Chemfatry  Problems 
Tamar  Schlkk,  Courwt  In^tute  of 
Madieraatical  Sciences,  New  York 
University 

3:10  A  Global  Optimization  Approadi  for 
Mkrodttster  Systems 
CA.  Floudos  and  CD.  Mannas, 
Princeton  Univetsity 

3:30  Global  Optintization  Methods  for 

MolecnimGooflgwraUonProMems 
RobmB.SchKAeLfxpiaut, 

Elizabedi  Esktny.and  Rkiuml  H.  Byrd, 
Univetsity  of  Coiorado,  Boulder 


MS22IRegem:y  AIB 

Finite  TennitRrtion  and  Basis  Recovery  Using 
interior-point  MettKXls  for  LP 

There  hi  been  considerable  recent  activity  in  con¬ 
structing  procedures  to  be  used  with  interior-point 
methods  that  give  exact  (i.e.  highly  accurate)  solu¬ 
tions  in  a  finite  number  of  steps.  Two  key  ideas  for 
aaromplishing  this  are  the  projection  of  toe  current 
iterate  on  toe  optunal  facet,  once  this  facet  has  been 
identified,  and  the  change  over  to  a  simplex-type 
method  in  order  to  obtain  a  basic  solution. 

The  speakers  in  this  minisymposium  will  dis¬ 
cuss  asp^  of  this  activity. 

Organizen  AmrS.El-Bakry 
Rice  University 

2:30  An  Implementation  of  a  Strongly 

Polynomial  Time  Algorithm  for  Basis 
Recovery 

Irvin  J.  Lustig,  Princeton  University 
2:50  Finite  Termination  in  Interior-point 

Methods 

Sanjay  Mehrotra.  Northwestern 
University 

3:10  Recovering  an  Optimal  LP  Basis  from 
an  Interior  Point  Solution 
Robert  E.  Bixby,  Rice  Univetsity  and 
Matthew  J.  Saltznum,  Clemson  I  Jniversity 
3:30  On  Obtaining  H^y  Accurate  or 
Basic  Sotutions  nring  Interior-poitit 
Methods  in  Linear  Programotiog 
Amr-S.  El-Bahy,  organizer,  Robert  E. 
Bixby  and  Richard  A.  Tapia,  Rice 
University,  and  Yin  ztoang.  Univetsity  of 
Maryland,  Baltimore  County 

j  CP23  Water  Tower  Room 

Conteinatorial  Optimization 

I  Chain  Henry  Wolkowicz, 

University  of  Waterloo,  Canada 

2:30  Approximation  Algorithms  for 

Indefinite  Quadratic  Programming 
Stephen  A.  Vavasis,  Cornell  University 
2:50  On  Matroidal  Knapsack  Problems  and 
Lagrangian  Relaxation 
Richa  Agarwala,  David  Fermndez-Baca 
and  Anand  Medepalli,  Iowa  State 
University 

3:10  Parallel  Dynamic  Programming  Algo¬ 
rithms  for  the  0-1  Knapsack  Problem 
Renato  De  Leone  and  Mary  A.  Totk 
Roto,  University  of  Wisconsin,  Madison 
3:30  Totally  Unimodular  Leontief  Directed 
Hypographs 

Peh  H.  Ng,  University  of  Minnesota, 
Morris;  and  Collette  R.  Coullatd, 
Notthwestem  Univetsity 


CP24IToronto  Room 

Neterorit  0|Rteibation  I 

Chain  Dimitri  Botsdeas, 

Ma^atousetts  Institute  of  Tedinology 

2:30  AFastPrimal-Dnal^mithmforGcn- 
eraBzed  Nriworit  Uaw  Progranis 
Norman  D.  Quet,  Univetsity  of 
Ddifbmia,  Los  Angeles 

2:50  Nctwoi1iAssistaititoCoastract,Te$t 
imd  AoMyze  Nctwwk  AlgoritiuBS 
Gordon  H.  Bradley,  Navd  Pbstgnidume 
Sdmoi  mid  Hoiiiein  F.  Oiivcita,  Centro 
Tecnic6,Aetbq»ciaI$  Josedbs 
Campos,  Bnzit 
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Wednesday  Afternoon 


3:10  Advanced  Implementation  of  the 

Dantzig-Wolfe  Decomposition 
Applied  to  Transmission  Networks 
Fatima  G.  Ayilon,  Telefonica 
Investigacion  y  Desanoilo, 

Spain;  Jorge  Calan.  Angel  Marin  and 
Ajigei  Menendez,  E.T.S.  Ingenieros 
Aeioronauticos,  S{^ 

3:30  Algorithms  for  Sedving  the  Large 
Quadratic  Network  Problems 
Chih-Hang  Wu  and  Jose  A.  Ventura, 
Pennsylvania  State  University 

CP2S/Acapulco  Room 

Minimax  Problems 

Chain  Kaj  Madsen, 

The  Technical  University  of  Denmark, 
Lingby,  Denmark 

2:30  Min-max  Problems  Arising  in 

Optimal  m-stage  Rnnge-Kutta 
Differencing  Scheme  for  Steady-state 
Solutions  of  Hyperbolic  Systems 
Mei-Qin  Chen,  The  Citadel  and  Chichia 
Chiu,  Michigan  State  University 

2:50  A  Method  for  Generalized  Minimax 

Problems 

Gianni  Di  Pillo  and  Luigi  Grippo, 
Universita  di  Roma  “La  Sapienza”,  I^y 
and  Stefano  Lucidi,  Instituto  di  Analisi 
dei  Sistemi  ed  Infcnmatica  del  CNR,  Italy 

3:10  Convergence  Conditioos  for  the 

Regularizatioa  Methods  that  Stdve 
the  Min-max  Pttdilem 
Cristina  Gigola,  ITAM,  Mexico  and 
Susana  Gomez,  Instituto  de 
Investigaciones  rt  Matematicas 
Applicadas  y  en  Sistemas-Univeisidad 
National  Autonoma  de  Mexico,  Mexico 

3:30  The  Phase-ProUem  in  Crystallography 

A.  Decaireau,  Universite  <te  Poitiers, 
Ranee;  D.  Hilhorst,  Universite  de  Paris- 
Sud,  France;  C.  Lemarechal,  INRIA, 
France;  and  Joige  Navaza,  Universite 
de  Paris-Sud.  I^ce 

CP26IGold  Coast  Room 

Optimization  ProMens  Over  Matrices 

Chain  Richard  G.  Carter,  AHPCRC, 
University  of  Minnesota  and 
Aigonne  National  Laboratory 

2:30  An  (^thnization  Problem  on  Subsets 
of  the  Symmetric  Po^tive 
Semidefinite  Matrins 
Pablo  Tarazaga,  Univetsity  of  Puerto 
Rico,  Mayaguez;  Mkdtael  Trosset, 
Tucson,  ArizcHia;  and  Richard  Tapia. 
Rice  Univasity 

2:50  MuiimizationtrfNo^iearFtmctionab 
Over  FmUe  Sets  MMriees 
John  Jones,  Jr.,  ^  Force  Institute  of 
Technolo^  and  Geotge  Washin^on 
University 

3:10  Positive  IMialteCoastnibied  Least 
Square  &tiiiMipD  of  hbtiic^ 

H.  Hu,  Noftiiem  Illinois  Univosiqt 

3:30  Anlntcrior-ptdntMAodfor 

Minlmizii^  the  Largest  E^asvalue  of 
a  Uiicar  ComUnatkin  of  Symnirtric 
Matrices 

Rorini  Jane,  Universiw  Wurzburg, 
Gemwiy 


3:S0IRegency  D 

Coffee 


4:20-5:40 

Concurrent  Sessions 
(Minisymposia  and  Contributed) 


MS23IAcepulco  Room 

Genetic  Algorithms  in  Function  Optimization 

G  netic  algorithms  are  search  procedures  that  use  a 
population  of  candidate  solutions  in  their  search 
and  use  operators  such  as  selection,  crossover,  and 
mutation  that  have  analogies  in  population  genetics 
and  natural  selection.  A  simple  algorithm,  GAs’ 
has  been  successful  in  finding  good  solutions  to  a 
wide  variety  of  difficult  optimization  problems. 

The  spe^ers  in  this  minisymposium  will  pre^t 
several  applications  of  genetic  ^gorithms  to  diffi¬ 
cult  optimization  problems. 

Organizer:  David  Levine 

Argonne  National  Laboratory 

4:20  Genetic  Algorithms  in  Combinatorial 
Optimization 

Katyanmoy  Deb.  University  of  Illinois, 
Urbana 

4:40  Parallelization  of  Probabilistic 
Sequential  Search  Algorithms 
Prasanna  Jog,  DePaul  University 
5:00  A  Genetic  Algmlthm  For  The  Set 

Partitioning  Problem 
David  Levine,  organizer 
5:20  A  Hybrid  Genetic  Approach  to 
Energy  Minimizatioa  in  Layered 
Superconductors 
David  Malon,  Argonne  National 
Laboratory 

MS24IBelmonl  Room 

Optimization  Problems  Involving 
Eigenvalues  •  Part  2  of  2 

(Sec  page  8  MS9  for  description) 

Organizer;  Michael  L.  Overton 

Coutant  Institute  of  Mathematical 
Sciences,  New  York  University 

4:20  On  Minimizing  the  Largest  General- 
ized  Eigenvalue  of  an  Affiiic  Family  (rf 
Hermitian  Matrix  Pairs 
Michael  K.  H.  Fan  and  Balool  Ndtooie, 
Georgia  Institute  of  Teclmology 
4:40  On  the  Variational  Analysis  of  AD  the 

Eigenvalues  of  a  Symmetric  Matrix 
Dongyi  Ye,  and  Jean-Baptiste  Hitiatt- 
Urruty,  Universite  Paul  Sabatier, 
Toulouse,  France 

5:00  Optimality  Conditioiis  and  Duality 

Theory  for  Minimizing  Sums  of  tte 
Larg^  E^envalues  of  a  Symmetric 
Matrices 

Michael  L.  Overton,  organizer  and 
Roberts.  Womersley,  University  of 
New  South  Wales,  Australia 
5:20  Variatkmal  Properties  rrftbe  Spectral 

Abscissa  and  Spcc^  Radins  Maps 
James  V.  Burke,  Univeraiy  of 
Washington  and  Midiael  L.  Ovetron. 
organizer 


MS25IWaler  Tower  Room 

Optimal  Control  of  Flexible  Systems 

The  central  purpose  of  this  minisymposium  is  to 
present  mathematical  and  engineering  aspects  of 
suppressing  the  vibrations  of  flexible  structures 
which  arise  in  several  branches  of  engineering.  The 
speakers  will  discuss  control  problems  for  distrib¬ 
uted  parameter  systems  governed  by  partial  differ¬ 
ential  equations.  Problems  in  sttuctural  mechanics 
and  spacecraft  applications  are  often  of  this  type. 
The  speakers  will  address  the  assessment  of  the 
current  state  of  control  tlieoty  and  its  applications, 
evaluate  the  needs  of  the  control  community,  and 
identify  possible  directions  for  future  development. 

Organizers:  M.R.  Nouri-Moghadam 
Penn  State  University  and 
1.  S.  Sadek 

University  of  North  Carolina, 
Wilmington 

4:20  A  Mathematical  Programming 
Approach  for  Optimal  Control  of 
Distributed  Parameter  Systems 
M.  Nouri-Moghadam  and  I.S.  Sadek, 
organizers 

4:40  Optimal  Control  of  Distributed 

Parameter  Systems:  Exact  and 
Approximate  Methods 
1.  S.  Sadek,  organizer 

5:00  Optimal  Control  ofThin  Plates  by 
Point  Actuators  and  Sensors 
Maria  Blanton,  University  of  North 
Carolina,  Wilmington 

5:20  Optimal  Control  of  Non-Clasdcally 
Damped  Distributed  Structures 
Ramin  S.  Esfandiari,  California  State 
University,  Long  Beach 
5:40  Simultaneous  Design -Control 

Optimization  of  Composite  Structures 
Sarp  Adali,  University  of  California, 
Santa  Barbara 

CP27IRegency  MB 

Linear  Programming:  Analysis  ami  Theory  II 

Chain  Roman  Polyak, 

IBM  Thomas  J.  Watson  Research  Centei 

4:20  On  the  Coinplexity  of  Approximately 
Solving  LP’s  Using  Minimal 
Computational  Prkision 
James  Renegar,  Cornell  University 
4:40  Pre-Selection  ofthe  Phase  I -Phase  II 

Balance  in  a  Path-Fttilowing 
Algorithm  for  the  “Warm  Start” 
Linear  Programming  Problem 
Robert  M.  feund,  Mas.<achusetts 
Institute  of  Technology 

5:00  Global  Convergence  of  a  Primal-Dual 
Exterior  Point  Algorithm  for  Linear 
lYdgraraming 

Marakazu  Kojima,  Tokyo  Institute  of 
Technology,  Japan;  Nimrod  Megiddo, 
IBM  Aimaden  Research  Center  and 
School  of  Mathematical  Sciences,  Israd; 
and  Skinji  Mizimo,  The  Institute  of  Statis¬ 
tical  Mathematics,  Japan 
5:20  Polynomial  Com|riexity  versus  Fast 
Local  Cdnvogc^  for  Interior  Point 
Mrihods 

Rorian  Potra,  Univeraty  of  Iowa 


. . . . 


CP28IGold  Coast  Room 

Control  Problems  il 

Chair.  Layne  T.  Watson, 

Viiginia  Polytechnic  Institute 
and  State  University 

4:20  Implicit  Functkms  and  Lipschitz 

Stability  in  Control  and  Optimization 
AM.  Donuhev,  Mathematical  Reviews, 
Ann  Atbor,  Ml  and  W.W.  Hager, 
University  of  Florida,  Gainesville 
4:40  Optimization  in  Impulsive  Stochastic 
Control:  Time  Splitting  Approach 
Alexander  A.  Yushkevich,  University 
of  North  Carolina,  Charlotte 
5:00  H’^Optimization  with  Decentralized 
Conti^lers 

Garry  Didinsky  and  Tamer  Basar, 
University  of  Illinois,  Urbana 

CP29/roronto  Room 

Constrained  Optimization  IN 

Chain  Luigi  Grippo, 

Universita  di  Roma  “La  Sapienza",  Italy 

4:20  A  Comparison  of  Barrier  Function 

Method  with  Lagrangian  Method  for 
Nonlinear  IVogrammi^ 

Amarinder  Singh  and  Kumaraswamy 
Ponnaihbaiam,  University  of  Waterloo, 
Canada 

4:40  Recent  Improvements  on  FSQP 
Jian  L.  Zhou  and  Andre  L  Tits, 
University  of  Maryland,  College  Park 
5:00  An  Affine-Scaling,  Nonsmooth 
Newton  Hybrid  for  Constrained 
Optimization 

O^ny  Ralph,  Cornell  University 
5:20  A  Primal-Dual  Interior  Point  Method 
for  Linear  and  Nonlinear 
Programming 

Hiroshi  Yamashita  and  Takahito 
Tanabe,  Mathematical  Systems 
Institute,  Inc.,  Japan 

6K)0  Conference  adjourns 

■  ■  ■ 


Registration  Information 


Registration  Fees 

SIAG/ 

OPT* 

SIAM 

Member 

Non- 

Member 

Student 

Tutorlar 

Advance 

$120 

$120 

$135 

$55 

On-Site 

$135 

$135 

$155 

$75 

Conference 

Advance 

$120 

$125 

$150 

$25 

On-Site 

$145 

$150 

$180 

$25 

♦Members  of  SIAM  Activity  Group  on  Optimization 

♦♦Lunch  is  included  in  the  cost  of  registration  for  tutorial  attendees. 


The  registration  desk 

Saturday,  May  9 
Sunday,  May  10 

Monday,  May  1 1 
Tuesday,  May  12 
Wedne^y,  May  13 


will  be  open  as  follows: 

6:00  PM -8:00  PM 
8:00  PM -4:00  PM 
6:30  PM -9:00  PM 
7d)0AM-4:30PM 
7:30  AM -4:30  PM 
7:30  AM -2:30  PM 


Special  Note 

There  will  be  no  prorated  fees.  No  refunds  will  be 
issued  once  the  conference  has  '.tatted. 

If  SIAM  does  hot  receive  your  Advance  Regis¬ 
tration  Form  and  payment  by  May  4.  you  will  be 
asked  to  give  us  a  check  or  a  credit  card  number  at 
the  conference.  We  will  not  process  either  until  we 
have  asceitained  that  your  registration  form  has 
gone  astray.  In  the  evrait  that  we  receive  your 
registration  form  after  the  conference,  we  will  de¬ 
stroy  your  check  or  credit  card  slip. 

Credit  Cards 

SIAM  accepts  VISA.,  MasterCard  and  Ameri¬ 
can  Express  for  the  paytrtent  of  registration  fees  and 
special  functions. 

Spedai  Notice  to  Ail  Conference  Participant 
SIAM  requests  attendees  to  refrain  ftom  smoking 
in  the  session  rooms  during  lectures.  Thank  you. 

i 

FYI  I 

Contributed  and  minisymposium  presentations  ate  | 
spaced  twenty  minutes  apart,  allowing  each  pre¬ 
senter  fifteen  minutes  for  presentation  and  five 
minutes  for  discussibn. 

Fhr  pteseniatkms  with  more  than  one  author, 
the  speaker’s  name  b  in  iu  ’ics. 


SIAM  Corporate  Members 
Non-member  anendees  who  are  employed  by  the 
following  institutions  are  entitled  to  the  SIAM  mem¬ 
ber  rate. 

Aerospace  Corporation 
Amoco  Production  Company 
AT&T  ^11  Laboratories 
Bell  Communications  Research 
Boeing  Company 
BP  America 
Cray  Research,  Inc. 

EL  du  Pom  de  Nemours  &  Company 
Eastman  Kodak  Company 
Exxon  Research  and  Engineering  Company 
General  Motors  Corporation 
GTE  Laboratories,  Inc. 

HolUndse  Signaalapparaten  B.V. 

IBM  Corporation 
ICASE 

IDA  Center  for  Communications  Research 
IMSL.Inc. 

Lockheed  Corporation 
MacNeal-Schwendler  Corporation 
Martin  Marietta  Energy  Systems 
Mathematical  Sciences  Research  Institute 
NEC  Research  Instimte 
Supercomputing  Research  CCnter, 
a  divbion  of  Instimte  for  Defense  Analyses 
Texaco  Itk. 

United  Technologies  Corporation 

Exhibiums 

ASME 

(American  Society  of  Mechanical  Engineers] 

345  East  47th  Street 
New  Yoik,  NY  10017 

Cpiet  Optimizatioii,  Inc. 

Suite  279 

930  Tahoe  Building  802 
Incline  Village,  NV  89451-9436 

Kluwa-  Academic  PnbBdiefs 
101  Philip  Drive 
Norwetl,  MA 

Princelon  Univasity  ftess 
41  WillirnnSneet 
Pfir»ceton,'iiU  08540 

651  Gamway  Boulevard 
Suite  1100 

Soudi  San  CA'^4080-7014 
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Interior  Point  Methods  for  Large  Scale  Quadratic 
Progr  aiming 

The  talk  is  concerned  with  logarithmic 
barrier  methods  for  large  scale  quadratic 
programming  problems.  Several  methods  for  pre¬ 
serving  sparsity  when  the  Hessian  matrix  is 
sparse  will  be  discussed,  with  some  comparative 
computational  results.  Several  variants  of  the 
conjugate  projected  gradient  method  for  problems 
with  dense  Hessians  will  also  be  discussed,  again 
with  comparative  computational  results. 

David  Shanno 

Rutgers  University 

New  Brunswick,  NJ  07960 

Tami  Carpenter 
Princeton  University 
Princeton,  NJ 


MIP  by  branch  and  bound.  We  discuss  methods  used 
in  OSL  for  this  switch-over  process. 

J.J.B.  Forrest 

IBM  Watson  Research  Centre 

Yorktown  Heights,  NY  10598 

J.A.  Tomlin 

IBM  Almaden  Research  Centre 
San  Jose,  CA  9S120 


The  Degree  Constrained  Forest  Problem 

We  consider  the  problem  of  finding  a  maximum  weight  forest'  that 
satisfies  given  upper  and/or  lower  bound  constraints  on  the  degree  of 
each  node.  This  problem  is  NP-hard  in  general.  We  will  consider 
several  special  cases  of  this  problem  and  decide  for  each  whether  it 
is  NP-haid  or  polynomially  solvable.  Both  algorithms  and  polyhedral 
results  will  be  presented. 


Primal-Dual  Symmetric  Formulations  of  the 
Predictor-Corrector  Method  for  QP 

Replacing  the  usual  standard  form  with  one 
allowing  equality  and  inequality  constraints  as 
well  as  sign-constrained  and  free  variables 
yields  problem  formulations'  that  are  primal-dual 
symmetric  and  closer  to  Industry  standard  MPS 
form.  We  will  report  on  our  computational 
experience  regarding  an  implementation  of  the 
predictor-corrector  variant  of  the  one-phase 
primal-dual  path-following  algorithm  for  convex 
quadratic  programming  problems  presented  in 
(almost)  primal-dual  symmetric  form. 

R.  J.  Vanderbei 

Department  of  Civ.  Eng.  and  Ops.  Res. 

Princeton  University 
Princeton,  NJ  08544 

Solving  Symmetric  Indefinite  Systems  in  Interior 
Point  Methods 

It  is  standard  to  solve  the  least  squares  problem 
in  Interior  point  methods  by  forming  normal 
equations.  In  this  talk  we  discuss  the  use  of 
augmented  system  approach  to  solve  the  these 
least  squares  problems.  This  approach  handles 
dense  columns  naturally.  We  show  that  this 
approach  also  leads  to  an  easy  and  numerically 
stable  treatment  of  free  variables.  We  give 
computational  results  on  the  problems  in 

netlib  using  higher  order  primal-d^l 
methods  to  demonstrate  the  effectiveness  of 
augmented  system  approach. 

Robert  Fourer  and  Sanjay  Mehrotra 
Department  of  lE/MS 
Technological  Institute 
Northwestern  University 
Evanston,  XL  60208-3119 

Switching  from  interior  to  vertex  solutions  in  OSL 

The  Optimization  Subroutine  Library  (OSL)  contains- 
a  variety  of  both  interior  ^Int  and  simplex  - 
methods.,  for  linear  pro^ffiiBing.  Many  appll^tlons 
solve  rapidly  as  l^s  by  Interior  metlu^s  ]^t 
require; basic  solutions,  e.g.  for  continuing  to, 


M.B.D.S.  Department 

J.L.  Kellogg  Graduate  School  of  Management 
Northwestern  University 
Evanston,  IL  60208 


Delta-Wye-Delta  Reducibility  of  Three  Terminal  Planar 
Graphs 

We  stndy  Wye-Delta  (star  to  triangle)  and  Delta-Wye  ttansformations 
in  graphs.  G.  Epifanov  in  1966,  proved  the  Akers-Lehman  conjecture, 
that  any  planar  graph  with  two  terminals  can  be  reduced  by  means  of 
Delta-Wye-Delta  operations  to  a  single  edge.  The  last  two  nodes  being 
the  orignal  two  terminals.  The  three  terminal  case,  also  conjectured  by 
Akers  remained  open.  We  settle  the  S-Terminal  conjecture  by  proving 
that  any  2-connected  planar  graph  with  three  terminals  can  be  Delta- 
Wye-Delta  reduced  to  K3,  with  vertex  set  the  original  three  terminals. 
As  a  (x>nseqaence  of  this  result,  we  characterize  some  classes  of  nonpla- 
nar  rednrible  graphs,  in  particular  we  show  that  graphs  not  contractible 
to  Ks  are  tedndble.  The  applications  of  the  Delta- Wye-Delta  method 
include:  shortest  path  and  maximum  fiow  problems,  K-terminal  relia¬ 
bility,  counting  spanning  trees,  counting  perfect  matchings,  computing 
the  partition  function  for  the  Ising  model,  knot  theory,  uid  reducibil¬ 
ity  of  almost  regular  matroids,  among  other.  We  discuss  our  results 
in  relation  to  some  of  these  problems.  The  Delta-Wye-Delta  method 
in  rare  cases  provides  the  most  efficient  algorithm  to  solve  a  particu¬ 
lar  problem.  It  does  however  give  a  general  framework  to  solve  many 
problems  efficiently.  The  results  presented  in  this  work  imply  efficient 
algorithms,  for  some  we  explicitly  provide  them. 

Mdoro  Gitler 

Dept,  of  Combinatorics  ir  Optimization 

University  of  Waterioo 

Wato’-'.'^s  Ontario,  Canada  N2L  3G1 

Minimum  wei^t  bases  for  vector  spaces. 

The  all  pairs  min  cut  problem  orr-a  nonn^^tive  ^ge  weghud  graph 
is  to  find,  for  ead'pair  of  nodes,. a  ttiin  cut  that.sepaiates-the  pait:^ 
We  show  that,  tins  pTob!em-.and'othets,aie;.sped8l;dises  of  the -more 
geire^  pTobiem;of  finding  a'^nimutn.^^t  baan  for  a 
(when  an  arbitrary  basts  is  (pyea).,>. We.  present  a  prdynqmtal 
algorithm  (based  on  linear  programtntng)  for  this  gcmenl  proUem  (over 
the  reals). 


KeDbgg  Graduate  School  of  Management 
Iferthwestera  University 
Evanston,  IL  60208 
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Algoritbmlc  and  polyhedral  results  for  the  2-connected  Steiner 
subgraph  problem 

The  2-connected  Steiner  subgraph  problem  for  a  pven  edge-weighted 
graph  is  to  find  a  minimum-weight  2-connected  subgraph  that  spans 
a  specified  snl»et  of  vertices.  A  special  case  of  this  problem  is  the 
IVaveling-Salesman  problem.  This  talk  discusses  some  sJgorithmic  and 
polyhedral  aspects  of  the  problem  on  special  classes  of  graphs  which 
include  series-parallel  graphs,  graphs  with  no  four-wheel  minor,  and 
Halin  graphs.  This  is  joint  work  with  C.  R.  Conllard,  R.L.  Rardin, 
and  D.K.  Wagner. 

Abdur  Rais 

School  of  Industrial  Engineering 
Purdue  University 
W.  Lafayette,  IN  47907 


A  Concise  Overview  of  Chemical  Engineering 
Optimization  Applications 

This  talk  serves  to  introduce  the  SIAM  minisympo- 
sium  and  briefly  surveys  the  application  of 
optimization  algorithm  tools  in  chemical  engineer¬ 
ing.  Qualitative  descriptions  of  problems  will  be 
given  in  process  analysis  and  the  development  of 
engineering  models,  design  and  optimization  of 
flowsheets  and  optimization  algorithms  applied  to 
process  dynamics.  Also  various  aspects  of 
chemical  engineering  models  will  be  classified  and 
summarized  according  to  problem  size  and- 
functionality;  characteristics  of  appropriate 
optimization  algorithms  are  then  discussed.  The 
talk  will  therefore  set  the  stage  for  more 
detailed  aspects  of  each  optimization  application, 
which  will  be  addressed  by  speakers  in  this 
minisymposium 

Lorenz  T.  Biegler 
Carnegie  Mellon  University 
Chemical  Engineering  Department 
Pittsburgh,  PA  15213 

Theoretical  Modelling  of  Amoco’s  Gas  Phase  Horisontal  Stirred 
Bed  Reactor  for  the  ManuCscturing  of  Polypropyleae  Resins. 

Rigorous  theoretical  treatment  of  Amoco’s  gas  phase  horizontal  stirred 
bed  reactor  allowed  us  to  develop  a  mathematical  model  that  closely 
follows  Uie  behavior  of  the  commercial  reactor  over  a  wide  range  of 
operating  conditions.  The  modding  equtdions  derive  from  a  funda¬ 
mental  kinetic  mechanism  of  the  propylene/etfayloie  polymerization 
over  Amoco’s  propriety  Zie^er-Natta  based  supported  catalyst. 

The  model  accounts  for  the  effects  of  catalyst  deactivation,  cocatalyst 
and  catalyst  modifier  as  well  as  the  effect  of  the  diain  transfer  agmts, 
in  this  ca^  hydrogen  and  alkyl  aluminum.  The  flow  pattern  of  the 
powdtf  inade  the  horizontal  reactor  is  modelled  by  a  series  of  continu¬ 
ous  stirred  tank  reactors  of  equal  volume  but  unequal  mean  readence 
times.  The  residence  times  form  a  strictly  monotonically  decreaang 
sequenro.  The  yield  is  then  calculated  by  applying  the  prindples  of 
superposition  over  the  train  of  the  continuous  stirred  tank  reactors. 

This  analysis  provides  us  with  flexibility  of  perfonning  model  discrim¬ 
ination  studies  in  order  to  prediet-tiie  optimal  nundrer  of-continuous 
stirred  tank  reactors  that  foUow  the  bdtavior  of  the  commodal  unit 
ova  a  wide  range  ct  opoating-conditiom.  Fbrtha  exteaaon  of  the 
model  to  pomit  tq>timizatibnctf  the  catalyst  activity  while  redudng 
tonpeatme  gradients  inade  the  reactor  has  lai  to  a  tii-levd  inixed- 
inieger  nodUnear  t^ptimizatibtt-jptdblah  whiriiisemtdttiy-uider  inves- ' 
tigation  and  will  be  the  fceus  tins  jaesentidion. 

Dr.  Mike  Cararotnos 

Amooi  (%emical  Coitqiany 

Polyit^  Researd  and  Devdopment- 

Post  (fflce  Box  3011  t  _ 

Nrqtoville,  niinms  60566  -  •  - 


Optimization  Using  Process  Simulators 

Chemical  process  simulators  are  used  to  optimize 
processes  in  all  phases  from  original  process 
conception  through  design,  scale-up,  and  operations. 
Some  characteristics  of  the  NLP  problem,  such  as 
number  of  variables  and  constraints,  change 
considerably  from  one  application  to  another.  Other 
characteristics  are  common  to  almost  all  applications. 
These  include  the  nonlinear  nature  of  the  equations 
and  discentinulties ,  especially  those  caused  by 
changes  in  the  state  of  the  system. 

This  paper  reviews  the  current  algorithms  used  in 
process  simulation  and  optimization  and  t}i>lcal 
applications  solved  by  optimization  using  process 
simulators . 

H.S.  Chen  and  T.P.  Kisala 
Aspen  Technology,  Inc. 

Cambridge,  MA  02139 

Large  Scale  Process  Optimization  with  U'  . >rential 
Equations 

Large  Scale  process  optimization  problem; 
involving  differential/algebraic  equations  iDAE) 
will  be  discussed.  The  approach  used  for  solving 
these  problems  is  based  on  using  a  sparse  success¬ 
ive  quadratic  programming  (SQP)  algorithm  combined 
with  orthogonal  collocation  on  finite  elements. 

Using  orthogonal  collocation  allows  the  conversion 
of  the  DAE  constraints  in  the  optimization  problem 
to  a  representative  set  of  algebraic  equation 
constraints  that  can  be  handled  in  the  traditional 
nonlinear  programming  format.  This  method  has 
been  applied  to  the  real  time  optimization  of 
commercial  chemical  processing  units.  Issues  in 
the  formulation  and  solution  of  these  problems 
will  be  discussed. 

A.M.  Morshedi 
DOT  Products,  Inc. 

1613  Karankawas  Center 
Deer  Park,  TX  77536 

Recursive  Components  in  Large  Optimization 
Models 

Large  models,  linear  as  well  as  nonlinear, 
often  have  many  recursive  equations,  both 
before  and  after  a  simultaneous  core.  The 
paper  will  discuss  how  to  take  advantage  of 
this  structure  in  nonlinear  models,  both  in 
a  preprocessing  step  euid  during  the  optimi¬ 
zation  itself,  euid  the  requirements  this 
will  have  on  the  model  representation.  It 
will  give  statistics  on  the  pei^entage  of 
recursive  equations  in  a  set  of  large  {Irac- 
tical  models  from  engineering  and  economics 
implemented  in  GAMS,  and  on  the  savings 
that  have  been  achieved  by  using  the  recur¬ 
sive  structure. 

Anie  stolbjerg  Drud 

ARia  Consulting  and  Development  A/S 

Bagsvaerdvej  246  A 

PK-2880  Bagsvaerd 

Denmark 

Ntnqimcal  experience  with  LANCELOT  (Rdbaie  A)  m 
sc^  ndaEnear  pro^Nunniing  .  .  \ 

The  Add  scale  honluear  ptegnininiiig  his  beeS  grow^  wip 

stdoably  Bi  tte  pwt  five  yea;B,*dBe  to  the  Intei^’ of 

tiooenaadtiwdhgrahgprojp^ihalgoriiKmdtagii.  Tite.LANCEtOT 
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project  is  a  joint  project  of  the  authors  whose  purpose  is  to  develop 
suitable  theory,  algorithms  and  software  for  the  general  (nonconver) 
nonlinear  programming  problem  in  a  large  number  of  variables.  The 
talk  will  concentrate  on  the  last  aspect  of  the  project  and  report  some 
numerical  experiments  with  the  first  version  of  the  LANCELOT  pack¬ 
age  on  a  wide  collection  of  problems,  both  academic  and  arising  from 
practical  applications.  Some  conclusions  on  the  relative  merits  of  var¬ 
ious  algorithmic  options  will  be  drawn  and  software  perspectives  out¬ 
lined. 

A.  Conn  (IBM  Watson  Research  Center,  USA) 

N.  Gould  (Rutherford  Appleton  Laboratory,  GB) 

Ph.  Toint  (FUNDP,  Belgium)  (speaker) 

Singularities  in  Large-Scale  Structural  Optimization 

Singularity  conditions  associated  with  rank  deficient,  behavior  con¬ 
straint  gradient  matrices  can  arise  during  structural  optimization.  These 
degrade  the  performance  of  large-scale,  optimal  structural  design  codes. 
Examples  of  the  types  of  singularities  which  arise  and  a  description  of 
a  framework  in  which  they  can  be  recognized, ^  and  thus  avoided,  will 
be  presented.  Singular!-  ties  can  be  identified  by  examination  of  the 
stress-displacement  relations,  and  the  compati-  bility  conditions  de¬ 
rived  in  the  Integrated  Force  Method  of  Structural  Analysis.  The  pro¬ 
posed  method  will  be  illustrated  with  numerical  examples. 

James  D.  Guptill 

Computer  Services  Division  .MS  142-2 
NASA  Lewis  Research  Center 
21000  Brookpark  Road 
Cleveland,  OH  44135 

Surya  N.  Patnaik 

Structural  Mechanics  Branch  MS  49-8 
NASA  Lewis  Research  Center 
21000  Brookpark  Road 
Cleveland,  OH  44135 

Laszlo  Berke 

Structural  Mechanics  Branch  MS  49-8 
NASA  Lewis  Research  Center 
21000  Brookpark  Road 
Cleveland,  OH  44135 


The  Design  of  a  Large-Scale  NLP  Code 
for  TVajectory  Optimization  Problems 

In  this  talk  we  describe  the  design  of  a  nonlinear  programming  (NLP) 
algorithm  to  facilitate  the  solution  of  large-scale  parameter  optimiza¬ 
tion  problems  arising  from  the  collocation  of  trajectories.  In  a  colloca¬ 
tion  approacli,  a  discretization  is  applied  to  the  differential  equations 
and  mission  constraints  to  obtain  a  parameter  optimization  problem. 
As  is  typical  in  the  collocation  approach  of  solving  boundary  value 
problems,  these  parameter  optimization  problems  involve  many  vari¬ 
ables  and  constraints,  but  are  sparse.  Various  techniques  to  reduce 
the  computational  cost  can  be  employed,  such  as  the  exploitation  of 
sparsity  and  adaptive  mesh  strategies.  The  focus  of  this  talk  will  be 
on  the  redesign  of  a  generzdized  reduced  gradient  algorithm  to  exploit 
the  modified  almost  Hock  diagonal  structure  of  linear  systems  arising 
during  the  constraint  mlving  phase  of  the  NLP  code.  Numerical  re¬ 
sults  for  an  experimental  trajectory  optimization  code  based  on  the 
Hermite-Simpson  collocation  method  will  be  presented. 

K.  Brenan,  W.  Hallman,  and  W.  Yeung 
The  Aerospace  Corporation 
P.  0.  Box  92957 
Los  Angeles.  CA  90009 

POSM  -  A  NonHii^r  Optjmwatkm  Program  SaiUdiie  for  En- 
greeting 

We  present  a  novd,  effidenf,  nonlinear  constrained  optiimzation  pro¬ 
-am  called  P^Hi  wUdi  staneb  for  the  Psrado  Objectirc.functioh 
Substitution  Metiiod.  POSM  is  dedpied  ^ediically.for'.tlidBeinonliii-. 
ear  least  qaarrdpt^iizationpr^dms  of  Mach  ltievalitatite'(j-the  ‘ 
objective  toctitm  and  its  dmvatives  w' cdsUjr  in' t^ins  of  Both  - 


time  and  computing  resources.  These  problems  often  arise  in  engi¬ 
neering  disciplines  where  the  objective  function  must  be  evaluated  via 
large  scale  simulation  programs  such  as  the  finite  element  anal^is.  The 
three  main  design  objectives  of  POSM  are:  (1)  to  eliminate  the  need 
for  the  derivatives  of  the  objective  function;  (2)  to  minimize  the  linear 
search  steps  when  needed;  and  (3)  to  converge  in  as  few  iterations  as 
possible.  In  addition  to  achieving  all  these  objectives,  POSM  is  also 
very  robust  to  the  perturbations  on  the  initial  condition,  as  well  as  the 
evaluated  objective  function.  Tested  on  a  set  of  "difficult”  benchmark 
problems,  POSM  successfully  solved  all  the  problems,  while  other  two 
state-of-the-art  packages  failed  many  of  them. 

ShaoWei  Pan,  Yu  Hen  Hu 

Dept,  of  Electrical  rmd  Computer  Engineering 

University  of  Wisconsin  -  Mrtdison,  WI 53706 

Email:  Pan@ece.wisc.edu 

Phone:  (608)  262  9205 


A  Comparison  of  Some  Methods  for  Estimating  Rate 
Constants  in  Chemical  Kinetics 


Estimation  of  unknown  rate  constants  in  chemical 
kinetics  is  an  application  of  nonlinear  least 
squares  problems,  where  the  model  function  is 
defined  by  a  system  of  ODE's,  usually  stiff.  We 
present  here  a  comparison  of  different  ways  of 
formulating  and  solving  the  optimization  problem. 
The  standard  approach,  which  can  take  advantage  of 
stiffness,  is  to  let  an  ODE-solver  compute  the 
value  of  the  function  to  be  minimized  in  each 
iterative  step  of  the  optimi~ation  procedure.  An 
alternative  appiOac’’  '  i  •  ."re  a  difference 
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linear  least  squa.es  pro’ 
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Per-Ake  Wedin 

Institute  of  Information  Processing 
University  of  Umea 
S-901  87  Umea,  SWEDEN 

Lennart  Edsberg 

Department  of  Numerical  Analysis 
and  Computing  Science 
Royal  Institute  of  Technology 
S-100  44  Stockholm,  SWEDEN 


On  the  EH  Algorithm  and  a  Generalization 
of  the  Proximal  Point  Method 

The  EM  algorithm  is  a  very  well 
known  method  for  computing  maximum 
likelihood  estimates,  appearing  in 
several  important  applications  like 
emission  computed  tomography,  factor 
analysis,  finite  mixtures  computation, etc. 
On  the  other  hand,  the  proximal  point 
algorithm  (PPA)  is  another  important 
method  for  solving  general  optimization 
problems  using  a  sequence  of  regularized 
subproblems. 

In  this  work  .we  show  the  close 
relations  existing  between  the  EH 
algorithm  and  some  generalization  of  the' 
PPA, 
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Universidade  Estadual  de  Campinas 
Institute  de  Matematica,  Estatistica  e 
Cieneia  da  Computagio  -  IMECC 
Departamento  de  Matematica  Aplicada 
C.P.  6065  -  13081  Campinas,  S.P. 

Brasil 

Experimental  Data  Integration  in  Large  Scale 
System  Analysis 

In  complex  flow  systems  such  as  the  Space  Shuttle 
Main  Engine  (SSME),  reconciliation  of 
experimental  data  with  predictions  based  on 
theoretical  analysis  is  a  difficult  task. 

Although  heuristic  integration  methods  are  common 
such  techniques  lack  a  firm  statistical 
foundation.  More  robust  reconciliation  schemes 
are  needed  for  accurate  performance  prediction. 

The  speaker  will  describe  a  generic  optimization 
strategy  for  the  systematic  integration  of 
experimental  data  In  large  scale  system  analysis. 
The  theoretical  basis  of  this  strategy  will  be 
discussed,  and  the  results  of  SSME  flow  system 
analysis  with  test  data  integration  will  be 
presented. 

L.  Michael  Santl 
Christian  Brothers  University 
Mechanical  Engineering  Department 
650  East  Parkway  South 
Memphis,  TN  38104 

John  P.  Butas 

National  Aeronautics  and  Space  Administration 
George  C.  Marshall  Space  Flight  Center 
Propulsion  Laboratory  -  EP52 
Marshall  Space  Flight  Center,  AL  35812 

Bounded  Least  Squares  for  PET 

The  image  reconstruction  problem  in  positron  emission  tomography 
can  be  written  as  a  large  linear  least  squares  problem  subject  to  non- 
negativity  constraints.  There  are  hundreds  of  elements  that  will  even¬ 
tually  be  zero,  but  it  is  not  important  to  distinguish  between  smedl  and 
zero.  The  important  information  is  in  the  large  elements.  Projected 
gradient  techniques  and  active  constraint  techniques  spend  too  much 
time  determining  which  elements  are  at  bound.  A  better  approach 
uses  a  projective  transformation  and  solves  the  least  squares  problem 
with  preconditioned  conjugate  gradients'with  a  diagonal  preconditioner 
containing  an  approximate  distance  to  the  constraints. 

Linda  Kaufmtm 
Room  2c-461 
Bell  Labs 

Murray  Hill.  N.J.  07974 

Data  Parallel  Quadratic  Programming  with 
Box-Constrained  Problems 

We  develop  designs  for  the  massively  parallel 
solution  of  quadratic  prograaoilng  problems  subject 
to  box  constraints.  In  particular  we  consider  the 
class  of  algorithms  that  Iterate  between  projec¬ 
tion  steps  that  identify  candidate  active  sets, 
and  Mewton-11'^  steps  tUt  explore  the  working 
space. 

bqilementations  are  carried  out  on  a  Connec¬ 
tion  Machine  C^2.  They  sSe  shown  to  be  very 
efficient  in  solving  vSi^riafge  prqBl^^  -  vp-tp  ' 
360 , 000  variables  i  Thetaasslveiy  ^rallel 
mentation  outpeefonf^  stpUicantly  i^le^nti- 
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tlons  of  the  same  algorithm  on  a  shared  memory 
vector  architecture,  (Alliant  FX/8;  and  of 
interior  point  algorithms  implemented  on  an  IBM 
3090-600S  vector  supercomputer. 

Jill  Mesirov 
Mike  McKenna 

Thinking  Machines  Corporation 
245  First  Street 
Cambridge,  MA  02142 

Stavros  A.  Zenios 
University  of  Pennsylvania 
Philadelphia,  PA  19104 

Massively  Parallel  Solution  of  Quadratic  Programs  via  Suc¬ 
cessive  Overrelaxa, ' m 

In  this  talk  we  will  discuss  serial  and  parallel  successive  overrelaxation 
(SOR)  solutions  of  specially  structured  large  scale  quadratic  programs 
with  simple  bounds.  By  taking  advantage  of  the  sparsity  structure 
of  the  problem,  the  SOR  algorithm  was  successfully  implemented  on 
two  massively  parallel  Single-Instruction-Multiple-Data  machines:  a 
Connection  .Machine  CM2  and  a  MasPar  MPl.  Computational  results 
for  the  well-known  obstacle  problems  show  the  effectiveness  of  the 
algorithm.  Problems  with  millions  of  variables  have  ueen  solved  in  a 
few  minutes  on  these  massively  parallel  machines,  and  speedups  of  90or 
more  were  achieved. 

Renaio  De  Leone 

Center  for  Parallel  Opti.rization. 

Computer  Sciences  Deps  '  »nt. 

University  of  Wiset  - 1  .\i  ison. 

1210  West  Dayton  S'"  .  ,'ison,  W’l  53706  phone:  (608)  262-5083 

FA.X-  (608)  262-97 
email:  deleonC'Scs  - 

.Mary  A.  Totk  Roth 

Center  for  Parallel  Optimization, 

Computer  Scienc  e  Department, 

University  of  Wisconsin  Madison. 

1210  West  Dayton  Street.  .Madison,  WI  53706 
email:  torkrothScswisc.edu 

On  the  effects  of  scaling  on  Projected  Gradient 
Methods  for  Solving  Bound  Constrained  Quadratic  Program¬ 
ming  Problems 

We  consider  the  bound  constrained  quadratic  programming  problem 
nunuj*-  |u^j4u  —  u^6  subject  to  c  <  u  <  d.  Here  A  is  an  n  x  n 
synunetric  matrix,  4,e,  and  d  are  known  n-vectors.  We  have  investi¬ 
gated  projected  gradient  strategies  for  this  problems.  In  this  paper, 
we  give  reasons  why  such  strategies  will  tend  to  be  well  behaved  for 
positive  definite  matrices  A.  Moreover,  we  show  why  diagonal  scaling 
will  greatly  improve  tbb  behavior.  We  present  bounds  on  the  difference 
between  the  optimal  stepsize  for  the  gradient  dirution  and  the  optimal 
stepsize  for  the  projected  gnulient  direction  for  positive  definite  A,  We 
show  that  diagonal  scaling  will  improve  that  boimd  and  that  the  bound 
h  yarticularly  good  for  generalized  diagonally  dominant  matrices.  We 
present  computational  results  horn  the  journal  bearing  probltsn  which 
demonstrate  the  effects  of  scaling  of  convergence. 

Jesse  L.  Barlow 
Computer  Science  Department 
The  Pennsylvania  State  University 
University  Park,  PA  16802 
E-mul:  barlow@cs.p8U.edu 
TU^bone:  814«^1705 
FAX:  814-865-3176 

Gerardo  Ibtaldo  i ' 

UntwrataddlaB.  r  ci^  •  ... 

SSiOO'P^ensi^'ltfJy-  .  -  •  V 

E-nHdl:sT0RALD09P)Wm.GlNECA.lt  .  .x. . 

T»!plione:  0iW9-8if55M^  ;  -  .  •  ;  '  . 

FAX:  011-39-81-551-^ 
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A  IVimcated  SQP  Algorithm  for  Large  Scale  Nonlinear  Pro¬ 
gramming  Problems 

In  this  paper  we  propose  an  SQP  algorithm  for  the  inequality  con¬ 
strained  nonlinear  programming  problem.  The  emph^is  here  will  be 
on  two  aspects  of  the  general  procedure,  namely,  the  approximate  solu¬ 
tion  of  the  quadratic  subprogram  and  the  heed  for  an  appropriate  merit 
function.  We  first  describe  an  appropriate  merit  function  for  the  in¬ 
equality  constrained  problem  and  an  (iterative)  interior-point  method 
for  solving  (approximately)  the  quadratic  subproblem.  We  then  show 
that  the  approximate  solution  yields  a  descent  direction  for  the  merit 
function.  An  implementation  of  our  algorithm  is  suggested  and  some 
numerical  results  are  presented. 

Paul  T.  Bog^ 

National  Institute  for  Standards  and  Technology,  Gaithersburg,  MD 
Jon  W.  Tolle 

University  of  North  Carolina,  Chapel  Hill,  NC 

A  direct  search  method  that  employs  quadratic 
model  functions 

Recently  the  author  extended  the  Nelder  and  Mead  simplex  method  to 
constrained  optimization  calculations  by  constructing  linear  models  of 
the  objective  and  constraint  functions,  these  models  being  defined  by 
linear  interpolation  at  the  vertices  of  the  current  simplex.  Excellent 
accuracy  can  be  achieved,  but  usually  the  number  of  iterations  is  high 
due  to  the  unsuitability  of  linear  models  when  curvature  is  important. 
Therefore  we  aduress  the  idea  of  defining  quadratic  modeb  by  inter¬ 
polation  at  |(n+l)(n-p2)  points,  where  n  is  the  number  of  variables. 
A  way  of  pi^ng  and  updating  the  points  is  described  that  maintains 
nonsingularity  of  the  interpolation  equations.  Further,  some  numerical 
results  compare  this  technique  with  other  methods. 

M.J.D.  PoweU 

University  of  Cambridge 

Dept  of  Applied  Maths  and  Tbeor  Phys 

Silver  Street 

Cambridge,  CB3  9EW,  England 
Telephone:  (England)  223-337889 
Fax:  223-337918 


An  Interior  Point  Algorithis  for  Nonllnearly 
Constrained  Problems 

We  describe  an  extension  of  the  primal-dual 
interior  point  LP  algorithm  to  large  sparse  NLP's 
of  general  form.  It  applies  the  equation  solving 
procedure  of  Duff,  Nocedal,  and  Reid  to  the  Kuhn- 
Tucker  conditions  of  a  barrier  problem,  so  each 
trial  step  is  computed  by  solving  an  LP.  Options 
investigated  Include  predictor-corrector  variants, 
and  second  order  corrections  for  speeding  up  the 
equation  solver.  Second  derivatives  are  required, 
and  we  discuss  how  these  may  be  obtained  and 
manipulated,  when  coupled  to  an  algebraic 
modeling  language  like  GAMS.  Computational 
results  are  provided  for  an  implementation  using 
IBM's  OSL  simplex  LP  code. 

Prof.  Leon  Lasdon  and  Prof.  Gang  Yu 
both  have  the  following  address: 

Department  of  Management  Science  and 
Informatlori  Systems 
College  of  Business  Administration 
The  University  of  Texas  at  ihistin 
Austin,  ra  78712-1175 

Prof.  John  C.  tluanet  ^ 

Department  of  - Computer  Information  Systenns' 
and  AdMnlstratibn  Sciences 
Southwest  Tex^  -.State  University 
San  Marcos,  TS  78666 


Constrained  Optimization  Algoritiuns  Using  Limited  Memoiy 
Methods 

In  optimization  problems  where  the  number  of  variables  is  too 
large  to  allow  a  full  Hessian  ai^ximation  to  be  stored,  limited 
memory  methods  generate  a  quasi-Newton  iq^ximation  to  the 
Hesrian  reflecting  only  the  most  recent  update,  with  a  ^eat  sav¬ 
ings  in  storage.  Tliese  methods  have  proven  very  effective  for 
unconstnuned  optimization.  In  this  talk  we  consider  some  issues  in 
adapting  limited  memory  methods  to  solving  laige  scale  bound 
constrained  and  generally  constrained  optimization  problems.  We 
make  use  of  a  new  ounpact  closed  form  representation  for  limited 
memory  quasi-Newton  matrices  that  facilitates  operations  with 
constraints.  We  discuss  an  algorithm  for  bound  constndned  optim¬ 
ization  tiiat  uses  this  representation  with  significant  savings  in 
linear  algebra  costs.  We  also  conrider  the  use  of  limited  memory 
^roximatiqns  in  a  successive  quadratic  programming  metiiod  for 
general  constrained  optimization. 

Richard  H.  Byrd 
Computer  Sdence  Department 
University  of  Colorado 
Bouldef,  Colorado  80309 

Joige  Nocedal 

Dept  of  Electrical  Engineering  and  Computer  Science 
Northwestern  Umvetshy 
Evanston,  Illinois  60208 

Control  SyatoM  Radii  and  Honatandacd  optiaiaatioa 
PxobloBS 

The  development  of  numerical  methods  for  control 
of  systems  governed  by  partial  differential 
equations  often  makes  use  of  finite  element, 
finite  difference  or  Galerkin  schemes  to  produce 
a  finite  dimensional  "design  model".  Once  this 
finite  dimensional  "approxisMtlng"  control  system 
is  constructed,  numerical  or  linear  algebra 
algorithms  i:re  used  to  solve  the  corresponding 
finite  dimensional  control  problem.  The 
numerical  conditioning  of  the  finite  dimensional 
control  problem  will  depend  on  the  choice  of  the 
approximation  scheme  as  well  as  the  type  of 
control  problem  tc  he  solved.  Control  system 
radii  often  provide  a  measure  of  the  conditioning 
of  specific  control  prohleias.  In  this  talk,  we 
discuss  several  nonstandard  optimization  problems 
that  occur  «flien  one  atten^ts  to  CMi^ute  control 
system  radii  for  Galerkin  approximations  of 
infinite  dimensional  control  systems. 

John  A.  Bums 
Kimberly  L.  Oates 

Interdisciplinary  center  for  Applied  Matbenwtics 
Department  of  Mathematics 
Virginia  Polytechnic  Institute 
and  State  University 
Blacksburg,  VA  24061 

Gunther  Peichl 
Institttt  fur  Hathematik 
universitat'  Gr«z 
A-8010  Gras,.  AUSTRIA 

An  algorithm  ,for._optimiz.ini;'lffiSFCT  .design* 

We  discuss  an  optimization, algorithm  for  use  in 
MESFET  design*.  This  resulting  code  is?t«ediin: . 
conjuction  withta  GaAs  MESFET- model  (ftjfyW)  in 
widely  distributed- CAD,  package  for.  micrOMAy®  *  .^"0 

semicdrductof,' devices.;  -IHie  n-dimeiiiional , 
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functions  to  be  optimized  have  two  levels-  of 
structure.  A  simple  larger  level,  and  a  finer 
level  of  structure  which  imposes  a  rough  surface 
on  the  basin.  This  rough  surface  gives  the 
problem  many  local  extrema.  The  algorithm  is  a 
projected  quasi-Newton  method  which  uses  a 
decreasing  sequence  of  finite  difference  steps  to 
avoid  local  extrema  and  approximate  tne  global 
minima  as  well  as  possible. 

P.  Gilmore  S  C.T.  Kelly 
Department  of  Mathematics 
North  Carolina  State  University 
Box  80205 
Raleigh,  NC  27695 

Optimizatioa  Ttechuiques  'or  MolecuUu:  Structure  Determina¬ 
tion 

An  impoitant  area  of  research  in  computational  biochemistry  is  the 
design  of  molecules  for  specific  applications  including,  for  example,  the 
treatment  of  cancer.  The  design  of  these  chemicals  depends  on  the 
accurate  determination  of  the  stmcture  of  biological  macro-molecules. 
The  underlying  assumption  in  this  problem  is  that  molecules  assume 
the  structure  of  lowest  free  energy  which  reduces  the  problem  to  a 
global  minimization  problem.  However  the  large  number  of  local  min¬ 
ima  makes  this  an  extremely  difficult  problem  for  all  standard  opti¬ 
mization  methods.  We  will  discuss  several  ^>pt!0ache3  to  this  problem, 
including  a  genetic  algorithm,  a  Nelder-Mcad  simplex  method,  and  a 
Newton  method,  along  with  numerical  results. 

Michael  E.  Colvin,  Richard  S.  Judson,  Juan  C.  Meza, 

Sandia  National  Laboratories,  Livermore,  CA 

Velocity  Estimation;  A  Difficult 
Nonlinear  Optimization  Problem 
from  Seismology 

The  estimation  of  velocities  in  the 
earth  from  seismic  waveform  data  is  a 
difficult  and  still  uncompleted  task 
in  geophysical  data  processing.  Straight¬ 
forward  formulations  of  velocity 
estimation  as  a  best-fit  problem  are 
plagued  by  severe  computational  diffi¬ 
culties;  local  (Newton-like)  optimi¬ 
zation  algorithms  simply  fail  to  yield 
useful  results.  This  talk  will  review 
the  reasons  for  the  failure  of  best-fit 
via  Newton,  and  outline  a  modification 
of  the  best-fit  approach  more  amenable 
to  local  techniques. 

William  W.  Symes 

Department  of  Mathematical  Sciences 
Rice  University 
P.O.B.  1892 
Houston,  TX  77251 


Newton-like  Proximal  Point  Hethod:  Convergence 
and  Application 

The  Proximal  Point  Method  (PPM)  has  long- been 
noticed  as  one  of  the  attractive  methods  for 
convex  programnlng  and  mln-max  conyexrc'oncave 
programnlr^.  Yet,  the  classical  PWrtyp1cany“ 
exhibits  slow  convergence  so  a  key  question 
concerns  how  the  cpnve^ence  of  the  method,  can  be 
acceleratedi  It  has  been  fK,t1ced  that?^^H?  PPH  Is 
equivalent  bO' the  stee^st- descent;  method  for 
minimizing  a  certtin  dlffefehtlabie’functlon 
assdclatfa  Witt' ther^wibleK  Th&s*;drfe  wyrds  to 
apply  a  slKoM'orter  method. to'*m1hiii^^  ttlsj  • 
function.  Uhfpftahately,  owing  to  the?c(»iplexity 
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of  the  function,  this  approach  does  not  appear  to 
be  feasible.  Instead,  we  will  introduce  an 
extended  proximal  point  algorithm.  This  method  is 
no  more  difficult  to  implement  than  the  classical 
PPM  and  yet,  under  mild  conditions  on  the  problem, 
is  superllnearly  convergent.  When  applied  to  con¬ 
vex  programming  and  min-max  convex-concave  pro¬ 
gramming,  this  method  shows  encouraging  numerical 
results  compared  with  the  classical  PPM. 

Maijian  Qian 

Department  of  Hathanatits 
University  of  Washington 
Seattle,  Washington  98>95 

Some  Recent  Results  on  Pcoxlmal-like  Methods  in 
Convex  Optimization 

Proximal-like  minimization  methods  can  be 
constructed  by  replacing  the  usual  quadratic 
regularization  kernel  with  kernels  which  are 
typically  entropy-like  in  form.  This  approach 
leads  to  several  interesting  algorithms  for 
solving  convex  programs.  This  talk  will  report 
on  some  recent  progress  on  convergence  analysis, 
new  variants  and  potential  applications  of  these 
proximal-like  methods. 

Marc  Teboulle 

Department  of  Mathematics  &  Statistics 
University  of  Maryland 
Baltimore  County  Cai:q>us 
Baltimore,  MO  21228 

Convergence  Rates  of  Proximal  Point  Algorithms 
for  Convex  Minimization 

Ikaditionally,  the  convergence  analysis  for  the  proximal  point  algo¬ 
rithm  (PPA)  for  the  minimization  of  a  cmivex  function  /  ;  R”  — > 
RU  {oo}  has  been  studied  in  terms  of  the  distances  ||z^'*'*  —  z*||, 
where  is  the  ith  iterate.  In  this  talk,  we  show  that 
estimates  can  be  obtained  in  a  simple  manner  for  the  remdual 
/(**)  -  rain/,  without  any  restrictive  assumptions  on  the  func¬ 
tion  /. 

We  first  obbun  such  estimates  for  the  classical  PPA  method.  It  is 
also  shown  that  the  trajectory  of  the  PPA  is  asynq^totically  inots- 
tingubhable  from  a  continuous  trajectory.  This  fact  throws  light  on 
the  efficiency  of  some  aggressive  stepsize  selection  rules  employed 
in  the  literature. 

We  then  propose  an  acceleration  of  the  classed  PPA,  using  some 
ideas  of  Nesterov,  Thb  algorithm  has  close  connections  with  the 
copjugate  gradient  algorithm  of  Hestenes  and  Stirfd. 

Osman  Guler 

Faculty  of  Technical  Mathematics  and  Informatics 

Delft  University  of  Technology 

Mekelweg  4,  Room  6.14 

2628  CD  Delft 
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Partial  Proximal  Algorithms  and  Partial  Methods 
of  Multipliers:  The  Quadratic  and  Entropy  Cases 

He  consider  an  extension  of  the  proximal  mini¬ 
mization  algorithm -Where  o^hly  so^  of  the  mlhl-_ 
mlzation  variables  appear  in  the  quadratic  prok- 
inal  term.  He  interpret  the  resulting  iterates 
In  terms  of  the  iterates  of  the  'standard  algo¬ 
rithm  and  we"  Show  a  uniform*  descent  ■ 

ttich  holds  independently  of  the-prcxlail  teriM 
used.  This  property- is*  used- to' ^ye'sl^ie"  c®-^’ 
vergence  proofs  of  parallel  algorithm  iriiere 
multiple  processors  simultaneously  execute- pr^r 
iaal  iterations  using  different  partial  proximal 
terms. 
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Dijnltri  P.  Bertsekas,  Department  of  Electrical 
Engineering  and  Computer  Science,  Massachusetts 
Institute  of  Technology,  Cambridge,  MA  02139. 

Paul  Tseng,  Department  of  Mathei  itics.  University 
of  Washington,  Seattle,  WA  981S 

A  Generic  Auction  Algorithm  for  the  Minimum  Cost 
Network  Flow  Problem 

In  This  paper  we  broadly  generalize  the  assignment 
auction  algorithm  to  solve  linear  minimum  cost 
network  flow  problems.  We  introduce  a  generic 
algorithm,  which  contains  as  special  cases  a 
number  of  interesting  algorithms,  including  the  E- 
relaxation  method,  the  auction  algorithm  for 
transportation  problems,  a  new  network  auction 
algorithm,  and  a  new  algorithm  for  the  K  node-dis¬ 
joint  shortest  path  problem.  We  provide  a  broadly 
applicable  complexity  analysis  of  the  generic 
algorithm,  and  we  demonstrate  the  performance  of 
various  special  cases  of  the  algorithm  via  com¬ 
putational  experimentation. 

Dimitri  P.  Bertsekas 

Department  of  electrical  Engineering 

and  Computer  Science 

Massachusetts  Insitute  of  Technology 

Cambridge,  MA  02139 

David  A.  Castanon 
Department  of  Electrical  and 
Computer  Engineering 
Boston  University 
Boston,  MA  02215 

An  Efficient  Implementation  ot  a  Network  Interior  Point 
Method 

OLNET,  an  efficient  implementation  of  the  d’lal  affine  scaling  algorithm 
for  minimum  cost  capacitated  network  flow  problems  is  described.  The 
efficiency  of  this  implementation  is  the  result  of  three  factors:  the 
small  number  of  iterations  taken  by  interior  point  methods;  efficient 
solution  of  the  linear  system  that  determines  ti.e  ascent  direction  using 
a  preconditioned  conjugate  gradient  algorithm;  and  a  strategy  used 
to  stop  the  algorithm  with  an  optimal  primal  vertex  solutioc.  The 
combination  of  these  three  ingredients  results  in  a  code  that  can  solve 
minimum  cost  network  Sow  problems  having  hundreds  of  thousands 
of  vertices  in  a  few  hours  on  a  MIPS  R300U  processor,  whereas  the 
a  network  e.mplex  implementation  requires  several  days.  Extensive 
computational  experiments  compare  DLSET  with  netflo 

Mauricio  G.C.  Resende 

AT&T  Bell  Laboratories.  .Murray  Hill.  .\J 

Geraldo  Veiga. 

University  of  California.  Berkeley,  CA 


A  Class  of  Ikust  Regioti  Algorithin.s  for  Optimizatioa  Using 
Inexact  Projections  on  Convex  Constraints:  Application  to 
the  Nonlinear  Network  Problem 

A  class  of  trust  region  based  algorithms  is  presented  for  the  solution 
of  nonlinear  optimization  problems  with  a  convex  feasible  set  [1].  At 
.-ariabv with  previously  published  analysis  of  this  type,  the  theory  pre¬ 
sented  allows  for  the  use  of  general  norms.  Furthermore,  the  propose 
^gorithms  do  not  require  the  explicit  computation  of  the  projecteu 
gradient,  and  can  therefore  be  adapted  to  cases  where  the  projection 
onto  the  feasible  domain  may  be  expennve  to  calculate.  The  talk  will 
coni^trate  on  the  application  of  a  particular  practical  algorithm  of 
the  class  to  the  solution  of  the  nonlinear  network  problem. and  some 
Lumerica!  etperiraents  will  be  reported. 

[1]  A.R.Cona,N.I.M.Gould,A.SartenaerandPh.  L.  Toint,  “Globa! 
convergence  of  a  class  of  trust  re^n  algorithms  for  optiimzatibn 
using  inexact  projections  on  convex  const.,  ints",  (submitted  to 
SIAM  Journid  oh  dptimization),  1991. 


Annick  Sartenacr 
F.U.N.D.P. 

Departement  de  Mathematique 
Rempart  de  la  Vierge  8 
B-5C00  Namur,  Belgique 

IiSNNO,  a  FOI  iTRAN  Subroutine  lor  Solving  Large-scale 
Nonlinear  Netvrork  Optimization  Problems 

We  describe  the  im,>lementation  and  testing  of  LSNNO.  a  new  FOR¬ 
TRAN  subroutine  for  solving  large-scale  nonlinear  network  optimiza¬ 
tion  problems.  The  implemented  algorithm  applies  the  concepts  of 
partial  separability  and  partitioned  quasi-Newton  updating  to  high- 
dimensional  nonlinear  network  optimization  problems.  Some  numerical 
results  on  both  academic  and  practical  problems  are  reported. 

Daniel  Tbyltens 

Faculte  Polytechnique  de  Mens 

Departement  de  Mathematique  *t  de  Recherche  Operationnelle 
Rue  de  Houdain,  9 
B-7000  Mons,  Belgique 

Classification  Tree  Optimization  by  Simulated  Annealing 

This  research  investigates  a  new  approach  to  the  design  of  classifica¬ 
tion  trees.  Trees  have  application  in  such  areas  as  diagnostic  systems, 
the  design  of  data  processing  algorithms,  pattern  recognition,  and  ex¬ 
pect  systems.  Cunent  methods  of  tree  design  that  guarantee  optimal 
solutions,  such  as  dynamic  programming,  ate  not  practical  since  re¬ 
quited  storage  and/  or  CPU  time  grow  exponentially  with  problem 
size.  Greedy  algorithms,  based  on  Information  Theory,  while  being 
fast,  do  not  guarantee  optimality  and  do  not  easily  accommodate  con¬ 
straints.  Our  research  applies  simulated  annealing  to  find  tree  designs 
that  are  optimal  ot  near-optimal  with  respect  to  arbitrary  cost  criteria. 

Richard  S,  Bucy 

University  of  Southern  Califoinia 

Los  Angeles,  CA,  and 

The  Aerospace  Corporation 

P.  O.  Box  92957 

Los  Angeles,  CA  901)09 

Raymond  S.  DiEsposti 

The  Aerospace  Corporation 

Ensemble  Simulated  Annealing  for  Parallel  Architectures 
An  adaptive  implementation  of  simulated  annealing  for  parallel  archi¬ 
tectures  is  presented.  The  implementation  uses  ensembles  of  random 
walkers,  i.e.  many  id)“atical  copies  of  the  problem  running  neatly  inde¬ 
pendently.  One  processor  (the  master)  collects  values  of  the  first  two 
moments  of  the  energy  and  adantively  adjusts  the  temperature  and  the 
ensemble  size.  The  other  processors  perform  independent  simulated  an¬ 
nealing  and  share  only  a  common  temperature.  The  implementation  iz 
easily  adapted  to  different  problems  and  different  parallel  platforms. 

Peter  Salamon,  Luqing  Wang,  Andrew  Klinger,  and  Vaghout  Nourani 
Department  of  Mathematical  Sciences 
San  Diego  State  University 
San  Diego,  CA  92182 

The  Demon  Algorithns 

A  generalization  ofsimu'a'edanneatingis  introduced.  The  algorithm  is 
constructed  in  analogy  to  the  action  of  MaxwellUs  Demon  and  has  been 
motivated  by  an  in'ormation-theoretic  analysis  of  simulated  annealing. 
The  algorithm  is  based  on  an  ensemble  of  identical  systems  that  ate 
annealed  in  parallel  The  ensemble  evolves  according  to  a  ^uenc'j  o 
target  distributions  with  the  aim  of  ending  up  in  a  distribution  that 
IS  concentrated  on  optimal  solutions.  The  algorithm  is  based  on  oil- 
lective  moves  and  has  been  implemented  for  graph  bipartitioning  and 
seismic  deconvolution  Its  performance  b  compared  with  conventional 
simulated  annealing  and  a  downhill  search  algorithm. 

Thco  Zimmermann  and  Peter  Salamon 
Department  of  Mathematical  Sciences 

San  Diego  State  University  * 

Sai!  Diego.  CA  92182 
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Beamformlng  with  Simulated  Annealing 

Beanfonaing  Is  an  excellent  application  of  simu¬ 
lated  annelaing  because  the  number  of  parameters 
is  large  and  it  is  possible  to  compute  energy 
changes  efficiently.  The  unknowns  include  the 
directions  and  discretized  time  series  of  the 
sources.  Performance  may  be  improved  be  including 
additional  unknowns  such  as  the  contribution  of 
noise  or  corrections  to  the  locations  of  receivers. 
The  cost  function  is  parabolic  in  each  of  the  time 
series  parameters.  Improved  efficiency  is 
achieved  by  accepting  uphill  perturbations  only 
for  the  non-parabolic  parameters.  Beamforming  by 
optimization  significantly  outperforms  conven¬ 
tional  beamforming  methods  in  which  all  of  the 
unknowns  are  collapsed  to  a  single  steering  para¬ 
meter.  A  smaller  receiver-to-source  ratio  is 
required  and  it  is  easy  to  benefit  from  a  priori 
information.  Results  will  be  presented  for  real 
and  simulated  acoustic  data,  including  cancella¬ 
tion  of  noise  from  a  horizontal  array  towed  in  the 
ocean  and  extraction  of  a  single  speaker  frora  a 
crowd. 

Michael  D.  Collins  and  W.A.  i.  jerman 
Naval  Research  Laboratory 
Washington,  DC  20375 

A  Sparse  Updating  Approach  to  Problems  in  Column  Block 
Angular  Form 

We  propose  a  basis-updating  technique  for  active  set  methods  for  the 
special  case  that  the  constraints  are  in  column  block  angular  form 
(CBAF)  CBAF  occurs  in  time-senes  and  other  partitioned  problems. 
Our  updating  approach  is  based  on  an  orthogonal  factorization  and 
has  the  special  property  that  the  CBAF  structure  is  preserved  after  an 
arbitrary  number  of  pivots.  The  algorithm  allows  block  parallelization 
and  individual  block  reinversions. 

Julio  M  dtern.  Vniversity  of  Sao  Paulo 
Stephen  A.  Vavasis.  Cornell  Cniversity 

A  New  Iterative  Method  for  Solving  Symmetric  Indefinite 
Linear  Systems  Arising  in  Optimization 

Many  optimizrdion  algorithms,  such  as  interior-point  methods  for  lin¬ 
ear  and  nonlinear  programs  or  sequential  programming  methods  for 
coDstraind  nonlinear  programs,  require  the  solution  of  Knbn-Thcket 
optimality  conditions.  Typically,  this  leads  to  linear  systems  with  sym¬ 
metric,  but  highly  indeRnite  coefficient  matrices.  Often,  tfa^  systems 
are  very  large  and  sparse  and  it  is  attractive  to  use  iterative  techniques 
for  their  solution.  Unfortunately,  existing  algorithms  for  symmetric 
systems,  such  as  SYMMLQ  and  MINRES,  usually  converge  sjowly  for 
highly  indefinite  matrices.  Furthermore,  these  schemes  can  be  used 
only  with  positive  definite  preconditioneis,  which  leaves  the  systems 
highly  indefinite.  In  this  talk,  we  proper  a  new  iterative  method  for 
solving  symmetric  indefinite  linear  systems,  which  ran  be  combined 
with  general  symmetric  preconditioners.  The  algorithm  can  be  inter¬ 
preted  as  a  special  ca^  of  the  QMR  approach  for  non-Hermitian  lineu 
systems,  which  was  recently  proposed  by  Reund  and  Nachtigal,  and, 
like  the  latter,  it  generates  iterates  defined  by  a  quad-mininud  residual 
prop^y.  The  proposed  method  has  the  same  work  and  storage  re¬ 
quirements  per  iteration  as  SYMMLQ  or  MINR^,  howe^,  it  usually 
converges  in  considerably  fewer  iterations.  Numerical  experiments  for 
linear  systems  arising  in  optimisatkm  ptoblons  ate  reported. 

Ro’  md  W.  Ikeund 

RcscMdt  Institute  for  Advanced  Cte;  uter  Sdoite 
MaU  Stop  Ellis  Street 
NASA  Ames  Researdi  Cater 
Moffett  Reid,  CA  94036 


Hongyuan  Zha 

Computer  Science  Department 
Stanford  University 
Stanford,  CA  94305 

Preconditioned  Iterative  Techniques  for  Sparse  Linear  Algebra 
Problems  Arising  in  Circuit  Simulation 

The  DC  operating  point  of  a  circuit  may  be  computed  by  track¬ 
ing  the  zero  curve  of  an  associated  artificial-parameter  homo- 
topy,  and  it  is  possible  to  devise  curve  tracking  algorithms  for 
such  homotopies  that  are  ^obally  convergent  with  probability 
one.  These  algorithms  require  computing  the  one  dimensional 
kernel  of  the  Jacobian  matrix  of  the  homotopy,  and  hence  the 
solution  of  a  linear  system  ofequations.  These  linear  systems 
are  typically  large,  highly  sparse,  nonsymmetric  and  indefi¬ 
nite.  A  number  of  iterative  methods,  including  Craig’s  method, 
GMRES(k),  BiCG,  QMR  and  LSQR,  are  applied  to  a  suite  of 
test  problems  derived  from  simulations  of  bipolar  circuits.  Pre¬ 
conditioning  can  have  a  significant  impact  on  the  performance 
of  these  methods,  and  severed  techniques  are  considered,  in¬ 
cluding  ILU  and  variations,  and  block  diagonal  preconditioners. 
Timings  and  convergence  statistics  are  given  for  each  iterative 
method  and  preconditioner. 

William  D.  McQuain,  Calvin  J.  Ribbens, 

zmd  Layne  T.  Watson 

Department  of  Computer  Science 

Virginia  Polytechnic  Institute  &  State  University 

Blacksburg,  VA  24061-0106 

Robert  C.  Melville 

AT  &  T  Bell  Laboratories 

600  Mountain  Avenue 

Murray  Hill,  NJ  07974-2070 

Graph  coloring  and 

the  estimation  of  sparse  Jacobian  matrices 
using  row  and  column  partitiuLlr  g 

It  is  well  known  that  a  sparse  Jacobian  matrix  can  be  estimated  in 
much  less  function  evMuations  than  the  number  of  columns  by  using 
the  CPR  technique.  The  CPR  method  estimates  a  group  of  columns 
using  one  function  evaluation.  An  often  cited  example  by  S.  Eisenstat 
shows  that  if  the  rows  of  the  matrix  are  partitioned  in  two  blodcs  then 
fewer  function  evaluations  is  needed.  In  this  talk  we  will  discuss  a 
direct  method  to  estimate  the  Jacobian  matrix  and  show  the  relation¬ 
ship  between  grouping  together  both  rows  and  columns  ruid  the  graph 
coloring  problem.  We  will  also  discuss  an  implementation  of  the  direct 
method. 

TVond  Steihaug  and  A.K.M.Shabadat  Hossain 

University  of  Bergen 

Department  of  Informatics 

Bpyteknologisenteret 

N-5020  BERGEN  NORWAY 

ToHard  Probabilistic  Analysis  of  Interior-Point  Algorithms 
for  Linear  Programming 

We  propose  an  approach  based  on  interior- 
point  algorlthas  for  linear  progranning  (LP).  We 
show  that  the  algorittao  solves  a  class  of  LF 
probltas  in  strongly  polynonial  tiae,  0('if5U.ogfQ- 
iteration,  where  each  Iteration  solves  a  systea  of 
linear  equations  with  variables..  The  statistical 
data  of  Che  solutions  of  the  NEn.IB  probleas  sezha 
to  indicate  that  aost  of  these  problems  are  in 
this  class.  Then,  %re  show  that  sowi  randoa-LF 
probleaa,  with  hi^  probability  (probabiilty 
converges  to  one  as  vf.  approaches  inf i^ty) are 
in  this  class,  ^ese  rahdbii  problem  Include 
Borgwardt's  and  Todd's  pfbbabilintlC'aodels  with 
the  ^uss  distribution. 
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Hew  to  'litiate  primal-dual  interior  point  algorithms  for 
linear  programs  is  an  important  issue.  One  s^proach  is 
to  construct  an  artificial  primal-du^d  pair  of  linear  pro¬ 
-ams  having  known  interior  feasible  solutions.  Another 
is  to  modify  primal-du^  interior  point  algorithms  so  as  to 
start  from  infeasible  or  exterior  points.  The  ladtcr  leads 
to  a  so-called  primal-dual  exterior  point  algorithm.  We 
introduce  an  artifici2d  self-dual  linear  program  for  which 
we  can  adapt  many  primal-dual  interior  point  algorithms, 
amd  discuss  its  relations  to  the  exterior  point  algorithm. 

Masakazu  Kojima :  Dept,  of  Information  Sciences,  Tokyo 
Institute  of  Technology,  Oh- Okayama,  Meguro,  Tokyo 
152,  Ji^an 

Nimrod  Megiddo  :  IBM  Research  Division,  Almaden 
Research  Center,  650  Harry  Road,  San  Jose,  CA  95120- 
6099,  USA 

Shinji  Mizuno The  Institute  of  Statistical  Mathematics, 
4-6-7  Minami-Azabu,  Minato-ku,  Tokyo  106,  Japan 

Akiko  Yoshise  ;  Institute  of  Socio-Economic  Planning, 
University  of  Tsukuba,  Tsukuba,  Ibaiaki  305,  Japan 

On  the  Convergence  of  the  Iteration  Sequence  In 
Primal-Dual  Interior  Point  Methods _ 

Speaker:  Richard  tapia.  Rice  University 

(No  abstract  received  at  the  time  this  Program 
went  to  press) . 

Ellipsoidal  trust  regions  and  prox  functions  for  linearly  con¬ 
strained  nonlinear  programs 

Trust  region  methods  for  inequality  constrained  optimization  have  been 
successfully  developed  mostly  for  simple  constraints,  using  as  trust  re¬ 
gions  the  intersection  of  spheres  and  the  feasible  set.  Weapproaeh  lin¬ 
ear  constraints  using  int^or  points  and  ellipsoidal  trust  regions  that 
change  size  and  shape  simultaneously  to  de^  respectively  with  pteci 
sion  of  the  model  functions  and  adaptation  to  the  interior  of  the  feasible 
region.  In  this  talk  we  study  the  global  convergence  of  the  resulting 
algorithms  both  for  convex  and  nonconvex  problems,  discusmng  the 
relationship  of  trust  r^ons  and  prox  functions. 

Clovis  C.  Gonzaga 

COPPE  -  Federal  University  of  Rio  de  Janaro 
Cx.  Postal  68511, 21945  Rio  de  Jandro,  RJ,  Brazil 
e-mul  gonzagaObrlncc.bitnet. 

"General  Modeling  Framework  for  ^bust 
Optimization" 

Robust  optimization  provides  a  systematic, 
practical  approach  for  handling  inaccuracies 
tdiich  occur  in  real-world  data.  Two  forms  of 
robustness  are  proposed:  feastbility,  and 
objective  function.  The  framework  encoiqtasses 
several  classical  methods  for  noisy  data. 

The  resulting  models  are  large-scale  nonliziear 
programs,  whose  structure  can  be  exploited 
by  parallel/dlstfibuted  algorithms. 


"Decomposition  and  Robust  Optimization" 

We  have  been  working  for  some  time  on 
decomposition  approaches  to  solving  a  class 
of  robust  optimization  problems  that  arise 
in  stochastic  programming.  In  this  lecture 
we  will  outline  the  underlying  mathematical 
techniques  Involved,  and  will  describe  some 
of  the  numerical  work  we  have  done  to  Implement 
these  techniques.  We  will  also  give  some 
sample  numerical  results  to  illustrate  the 
performance  of  these  decomposition  methods. 

Stephen  M.  Robinson  and  Bock  Jin  Chun 
Department  of  Industrial  Engineering 
University  of  Wisconsin  -  Madison 
1513  University  Avenue 
Madison,  WI  53706-1572 

"Robust  Optimization:  Massively  Parallel 
Solution  Methodologies" 

We  will  discuss  strategies  for  designing 
a  variety  of  algorithms  for  the  solution  of 
robust  optimization  problems  on  massively 
parallel  architectures.  One  of  the  key 
attractive  features  of  the  algorithms  is  that 

(1)  they  are  scalable  and,  hence,  as  the 
problems  get  larger  they  can  exploit  an 
increasing  number  of  processing  elements,  and 

(2)  they  conform  to  the  paradigm  of  data- 
level  parallel  programming.  We  will  discuss 
our  experience  with  one  of  the  algorithms 
implemented  on  the  Connection  'lachine  CM-2. 

Stavros  A.  Zenlos 

Decision  Sciences  Department 

Suite  1300  Steinberg-Dlctrich  Hall 

The  Wharton  School 

University  of  Pennsylvania 

Philadelphia,  Pennsylvania  91904-6366 

U.S.A. 

"Robust  Optimization:  Interior  Point 
Solution  Methodologies" 

Interior  point  methods  for  quadratic 
programming  generally  outperforms  other 
methods  on  very  large  scale  specially 
structured  problems.  An  excellent  example 
of  such  problems  arises  in  the  area  of 
robust  optimization.  In  this  talk,  we 
will  describe  our  experience  solving  very 
large  robust  optliaizatlon  problems  using 
LOQO,  which  is  an  inferior  point  code  we 
have  developed  for  quadratic  prograsmiing 
problems. 

Robert  J.  Vanderbel 
Princeton  University 
D  partment  of  Civil  Engineering 
and  Operatlofis  Research 
Princeton,  New  Jersey  08544 
U.S.A. 
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Semi-D^uite  Programming:  Duality  Theory,  Eigenvalue 
Optimization,  and  Combinatorial  Applications 

We  consider  the  problem  of  minimizing  a  linear  function  of  a  symmetric 
matrix  X,  subject  to  linear  construnts  on  the  matrix  and  the  additional 
condition  that  X  be  positive  semi-definite.  Formally,  we  solve  ihe  semi- 
definite  programming  problem  (SDP): 

min{0*X  :•  X  S  0,  A{»X  =  bi  for  »  =  1, 

where  “•*  indicates  the  iimet  product  of  matrices  (that  is,  A  •  B  = 
=  ttaeeA^B),  and  X  >;  0  means  X  is  positive  semi-definite. 
We  will  develop  a  duality  theory  for  this  problem,  and  show  that  this 
theory  is  quite  similar  to  duality  in  linear  programming.  We  will  also 
derive  a  “complemenUuy  slackne^  theorem  analogous  to  linear  pro¬ 
gramming.  Fiirthermore,  we  will  show  that  various  eigenvalue  opti¬ 
mization  problems  are  special  instances  of  the  SDP  problem.  The 
most  general  form  is; 

min  {miAi(X)  H - h  fniAt(X) :  ,4r  •  X  =  5,-,  for  i  =  1,  •  •  ■ ,  m} 

where  mj  >  ■  -  ■  >  mt  >  0  are  given  constants  and  A;  are  given  matri¬ 
ces.  We  will  derive  dual  problems  and  complementary  slackness  results 
for  these  problems  as  weU.  Finally,  we  will  demonstrate  some  applica¬ 
tions  of  the  SDP  problem  in  combinatorial  optimization,  in  particular, 
in  maximum  clique,  graph  partitioning,  and  the  largest  k-partite  sub¬ 
graph  problems. 

Farid  Alizadeh 
University  of  Minnesota 
Mitmeapolis,  Mn,  55455 
e-mail;  alizadrii@cs.umn.edu 

Measures  for  SRI  Updates 

Measures  of  deviation  of  a  symmetric  positive  definite  matrix  from  the 
identity  are  introduced.  They  give  rise  to  symmetric  rank-one,  (SRI) 
sized  updates.  The  measures  are  derived  ^  considering  the  volume 
of  the  synunetric  difference  of  the  ellipsoids,  whirii  form  the  current 
and  updated  quadratic  models,  for  quasi-Newton  methods  for  uncon¬ 
strained  minimization.  In  addition,  it  is  shown  that  the  fj  condition 
numba  provides  a  relationship  between  the  various  sized  updates  and 
provides  a  way  of  cfaooring  between  sized  updates.  A  common  theme 
for  the  measures  is  the  importance  of  the  eigenv.dues  of  the  updates. 
Replacing  the  eigenvalues  by  a  (scaled)  norm  conmtion  is  discussed. 
Numnical  tests  ate  included. 

Henry  Wolkowicz 

Department  of  Combinatorics  and  Optimization 

Faculty  of  Mathematics 

University  of  Waterloo 

Wataloo,  Ontario,  N2L  3G1,  Canada 

Sh^ie  Optimiiitig  Eigenvalues  of  the  Laplacian 

We  present  a  numerical  mialyris  of  a  1956  rxiojecture  of  Payne,  Polya, 
and  Wdnberger.  The  amjeetnie  asserts  that  the  ratio  of  the  first 
two  rigoivalnes  of  the  L^Iadan  on  a  bounded  domain  R  of  the  plane 
with  Dirichlet  boundary  conditions  reaches  its  minimnin  value  precisely 
when  n  is  a  disk.  A  crucial  feature  of  this  problon  is  the  loss  of 
smoothness  of  the  objective  function  at  the  solution.  Ihe  following 
results  form  the  cote  of  our  numerical  trodment.  First,  we  construct 
finite  dimenrional  families  of  ddormatiou  oS  a  disk  ^ulppril  witii  a 
uniform  Mangulation.  Thb  permits  the  fonnulation  of  a  disoetemodd 
of  the  problaa  via  finite  donent  tedmiqnes.  Seccntd,  we  build  on  the 
work  of  M.  Ovoton  to  derive  optimality  amditions  in  toms  of  CHadK’s 
gotetali^d  ^adioits  for  nonsmooth  hndions.  Ihese  id^  are  then 
corobind  into  an  al^rithm  and  inqrkmeited  in  FbrUw. 

J.-P.  H^roly 
Fodham  Uruvority 
Bronx,  NY 


Bounds  for  Eigenvalues  and  Singular  Values  of  Matrix 
Completions 

Two  kinds  of  completion  problems  are  discussed; 

•  Identification  of  the  least  upper  bound  emd  of  the  greatest  lower 
bound  for  the  p-th  eigenvalue  of  bermitian  completions  of  a  given 
n  X  n  partial  matrix  (the  eigenvalues  of  a  hermitian  matrix  ate 
ananged  in  the  non-increasing  order). 

•  identification  of  the  greatest  lower  bound  for  the  p-th  singular 
value  of  completions  of  a  given  m  x  n  block  triangular  partial  ma¬ 
trix  (agrin,  the  singular  values  are  arranged  in  the  non-increasing 
order. 

The  first  problem  is  an  extension  of  the  results  on  positive  completions 
(see  H.  Dym  and  I.  Gobberg,  Linear  Algebra  Appl  36  (1981),  1-24 
and  R.  Grone,  C.  R.  Johnson,  E.  M.  de  Sa  and  H.  Wolkowitz,  Linear 
Algebra  Appl  58  (1984),  109-124). 

The  second  problem  may  be  viewed  as  an  extension  to  other  singular 
values  of  Parrott’s  theorem  (S.  Parrott,  J.  Funet.  Anal  30  (1978), 
311-328). 

The  Toeplitz  case  will  also  be  discussed. 

The  talk  is  based  upon  joint  work  with  I.  Gohberg,  L.  Rodman,  and 
T.  Shalom. 

Hugo  J.  Woerdeman 
Department  of  Mathematics 
The  College  of  William  and  Mary 
Williamsburg,  Virginia  23187 

Advantages  of  Differential  Dynamic  Programming 
Qver_Staye-wise  Newton’s  Method  for  Optimal 
Control  Problems 

This  paper  examines  the  ana^cal  and  computational 
di^erences  between  Differential  Dynamic 
Programming  (DDP)  and  stage-wise  Newton’s 
method,  which  are  both  quadratically  convergent 
methods  for  solving  discrete-time  optimal  control 
problems.  Results  presented  indicate  DDP  converges 
in  maiw  fewer  iterations  and  with  less  CPU  time  than 
that  required  by  Newton’s  method.  In  addition,  the 
numerical  results  indicate  that  Newton’s  method  is 
more  likely  to  require  a  shift  procedure  to  overorme 
problems  with  non-positive  definite  matric^ 
Reasons  for  these  differences  are  erqrlained.  For 
difficult,  non-convex,  large  scale  exarrqrle  problems, 

DDP  computes  solutions  over  ten  times  fcter  than 
the  stage-wise  Newton’s  method. 

Christine  A.  Shoemaker  and  li-Zhi  Liao 
School  of  Gvil  and  EnvirorrmenUd  Engineering 
Cbmell  University 
Ithaca,  N.Y.  14853  USA 

Nomercial  Solution  of  an  Optimal  Control  Problem  arizing  in 
Phase  Field  Modeb 

Tliis  talk  is  concenied  with  the  numerical  solution  of  an  optimal  control 
problon  govern^  by  a  parabolic  PDE  with  a  free  boundary.  Hie 
fiee  boundaty  is  handled  using  the  enthalpy  method.  Ibh  leads  to  a 
system  of  nonlinear  panboiicPO^  defining  the  state.  Wefocnsqnthe 
optimization  part  of  the  control  problem  disclosing  how  to  ihcm^dn^ 
its  structure  and  how  to  deal  frith  the  scale  induced  by  discretizaticu. 

M.  Heinkettsriiloss 

Univerritat  Irief 

FB  IV  -  Mathnnatik 

Postladi  3825  '  ’  - 

D-W-5500  Trier 

Feiteal  Republic  of  Germany 
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Solution  of  a  Nonlinear  Boundaiy  Control  Problem 
by  Reduced  SQP 


We  piesent  a  new  approach  for  the  numerical  solution  of  a  control  prob¬ 
lem  governed  by  a  nonlinear  diifusion  equation.  Ptobtos  of  this  type 
occur  for  exmnple  when  firing  ceramic  ptoducte  in  a  kiln.  We  interpret 
the  discretize  problem  as  a  constrained  minimization  problem,  and 
we  use  a  suitable  representation  for  the  null  space  of  the  Jacobian  of 
the  constraints  to  develop  a  reduced  secant  method  whidt  exploits  the 
sparsity  pattern  of  the  Jacobian  and  offers  practiccd>!e  storage  retire¬ 
ments.  Ck>mpared  to  Newton’s  method  for  Ihe.unconstrained  problem 
the  proposed  algorithm  avoids  the  rolution  of  nonlinear  equations  per 
iteration  and  the  computation  of  second  derivatives.  A  fast  two-step 
superlinear  convergence  can  be  observed  numerically. 


F.-S.  Kupfer  and  E.  W.  Sachs 

Universitat  THer 

FB  IV  -  Mathematifc 

Postfach  3825 

D-W-5500  TVier 

Federal  Republic  of  Germany 


A  New  Homotopy  Method  for  Solving  the  * 
Optimal  Model  Reduction  Problem 


The  optimtd  model  reduction  problem,  arising  firom  various  en- 
^neering  applications,  is  one  of  the  fundamental  problems  in 
control  and  system  theory.  Current  methods  for  solving  this 
problem  include  reducing  the  problem  to  the  optimal  projec¬ 
tion  matrix  equations,  which  are  then  solved  by  a  homotopy 
method.  For  a  large  system  the  computer  time  needed  to 
obtain  a  satisfactory  solution  may  be  prohibitive.  The  new 
approach  we  propose  is  to  apply  a  probability-one  homotopy 
method  directly  to  the  cost  function  and  use  far  fewer  indepen¬ 
dent  variables  than  the  optimal  projection  equation  approach, 
thereby  considerably  reducing  the  execution  time  and  storage 
requirements.  Several  examples  are  pven  and  the  results  of  the 
new  approach  are  compared  with  those  obtained  by  the  current 
methods. 


Ynzhen  Ge,  Layne  T.  Watson 
Department  of  Computer  Science 
Virginia  Polytechnic  Institute  and 
State  University 
Blacksbu^,  VA  24061-0106 
Emmanuel  G.  Collins,  Jr. 

Harris  Corporation 
P.O.  Box  94000 
Mdboume,  Florida  32902 


An  Application  of  Semiinflnite  Propramming  Methods  to  Non¬ 
linear  Approximatwn  Problems 


We  consider  the  problem  of  uniform  approximation  by  rational  func¬ 
tions  over  compact  sets.  Such  problems  can  be  easily  reduced  to  semi¬ 
infinite  programming  problems;  unfortunatdy,  these  SIP  problems  are 
nonlinear  and  usually  nonconvex.  A  tnethod  for  finding  globai  solu¬ 
tions  to  this  type  of  SIP  probieim  is  dracribed;  it  generates  a  sequence 
of  (usually  large  scale)  linear  propamining  problem.  Strategies  for 
the  reduction  of  the  size  of  th^  LP  problems  based  on  thrir  special 
structure  are  also  inv^tigated  and  illustrated  on  numerical  examples. 


.Miroslav  D.  Asic 
Department  of  Mathematics 
The  Ohio  State  University 
Newark  Campus,  University  Drive 
•Newark,  OH  430S5-1797 


Vera  V.  Kovacevic-Vujcic 
Department  of  Maihematite 
Faculty  of  Organizaliond  Sciences 
Univenity  of  Belgrade 
ul.  Jove  llica  154 
1 1040  Belpwle  ~  Yugoslavia 


Nwr  Method  of  »  (S.obal  (totfeiftfutlon 


Moat  practical.  proU.0118  arc  deacribed  convex 
noDlinear  equationa  (difllereatiel,decrete|  eem  « 
bunatqrlal,etc}*  k  sew  laathod  of  optDiixatioa  of  a 
Ta>definitloo  of  the  functional  cnrer  a  vidor  sat 
and  a  dafonuitlon  of  the  fmctional  on  the  initial 
and  additional  sets  la  prqiosedi  Ibe  method  allows 

(a)  to  reduce  the  inlt^il  oomplex  pa^hlMB  of  opti- 
alzatit^  to^series  of  slt^lified  prohlsas, 

(b)  to  find  the  subsets  containing  the  points  of 
^obal  srininum  and  to  find  the  subsets  containing 
better  (or  wortitler)  aolutimis  thap  the  glren  one, 

(c)  to  obtain  a  lower  estimate  of  the  ^obal  mlni- 
inum.  Ibe  auth^  applied  this  method  to  mar^r  techni¬ 
cal  probloBst  control, aiitoDatlaa,aviation,aeronai^ 
tics, eoomics, games, theory  of  counter  strategy, etc. 

Raferenr^t  A^Bolonkin,'*!  New  Approach  to  Finding 
a  (Robel  Optimum**,  New  American's  Collected  Scien¬ 
tific  Beports.  Vol.l,l991,  p.45-50.  The  Bnai  2ion, 


Alexander  A.  Bdonkln 
Courant  Institute  of  Mathematical  Sciences 
New  lork,  USA 


Efficient  Hybrid  Techniques  for  Solving  some  Global 
Optimization  Problems 


In  this  talk  we  discuss  a  number  of  hybrid  tecbniques  that  seem  to  be 
worthwhile  for  the  solution  of  bilevel,  bilinear  and  nonconvex  quadratic 
programs.  The  procedures  are  based  on  Sequential  LCP  or  parametric 
optimization  and  incorporate  interior  point  methods  or  descent  algo¬ 
rithms  for  nondifioentiable  optimization.  Computational  experience 
is  included  to  show  the  appropriateness  of  these  methodologies. 


Iiuis  N.  Vicente  and  Joaquim  J.  Judice 
Departamento  de  Matematica 
Universidade  de  Coimbra 
3000  Coimbra 
Portugal 


Potential  Ikansfbrmation  Methods  for  Global  Optimization 


Several  tecbniques  for  global  optimization  treat  the  objective  function 
/  as  a  force-field  potentird.  In  the  simplest  case,  trajectories  of  the 
differential  equation  z  =  —V/  sample  regions  of  low  potottial  while 
retaining  the  energy  to  surmount  passes  possibly  leading  to  even  lower 
local  tniiJma.  A  potential  transformation  is  an  increasing  function 
V;R  — »  R.  It  determines  a  new  potential  g  =  V(/)<  with  the  same 
mmimizers  as  /,  and  new  trajectories  satisfying  z  =  — Vj  =  — ^V/. 
We  discuss  a  class  of  potential  transformations  that  greatly  increase 
the  attractiveness  of  low  local  minima.  As  a  special  ca%,  this  provides 
a  new  approach  to  Griewank’s  equation  [JOTA  34(1981}  11-39]. 


Jack  W.  Rogers,  Jr. 

Divirion  of  Matbematira 
Attbun  University,  AL  36849 


Robert  A.  Donndty 
D^iartmmt  of  Chonistty 
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A  Global  Gonvei 
for  Constrained  1 


aiceTto>^  fi»  attust  i 
ptimization 


goritbm 


A  ^obal  cohve^ehcte  the>^  for  a  trust  reffon  algcmthm  ffir 
sdring  the  larp,  smooth  nonliueaf  ptt^arnming  problem  is 
presented. 

The  algorithm  is  a  generalizidion  the  Strihang-Tomt 
do0^  method  for  the  unoonstndn^  case,  via  a  Vardi.  ^ 
subprobl^.  Uring  the  an^n^ted  La^a^an  as  mmt 
ihnetion,  a  scheme  for  updating  the  pmtdty  parametd  Is 
disensed  and  ^ob^  ronve^ace  throrems  aro  established. 
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J.  E.  Dennis,  Jr. 

Maria  Cristina  Madd 
Department  of  MatKmatidd  Science 
Bice  University,  P.O.  Box  1892 
Houston,  77251. 

An  Implicit  Ttast  Ri^on  Algt^thm  for 
Construed  ppttmiz^on 

In  onier  to  sol^  the  pniblm 

min  f[x3;gi[s)  s  o:  $  £  x  £  S  . 

•we  consider  algorithms  that  at  each  iteration 
solve 

min  V  flxk)t d  + 1 dt Mk d  +  ^  lldll^ 

s.t.  +  glxit)  d^s  =  0;  X  £  +  d*^  S  X . 

Althou^  the  direction  d^  is  also  the  solution  of 
some  trust  region  problem  we  find  advantages  in 
manipulating  instead  of  the  size  of  the  region. 
We  establish  asymptotic  properties  of  the 
direction  for  large  a^.  This  allows  us  to  design  a 
0obally  canveigent  algorithm.  Under  reasonable 
assumptions  tlfis  algorithm  is  superllnearfy  or 
quadiatically  convergent 

Frederic  BONNANS  and  Genevieve  LAUNAY 
INRIA  -  Projet  PROMATH.  Domalne  de  Voluceau. 
BP  105,  78153  Rocquencourt  France. 

Numerical  Experience  with  a  Merit  Fimction  for  Inequality 
Constraints 

Recently,  Boggs,  Tolle  and  Keaisley  suggested  a  merit  function  for 
inequality  constrained  nonlinear  programming  problems.  The  merit 
function  has  many  desirable  properties.  In  this  talk,  we  discuss  the 
numerical  effectiveness  of  this  merit  function  for  solving  large  scale,  in¬ 
equality  constrained,  nonlinear  programs  using  the  sequential  quadratic 
programming  (SQP)  algorithm 

Anthony  J.  Kearsley 

Department  of  Mathematical  Sciences 

Rice  University 

Houston,  TX  772.51-1892 

Another  l^ok  At  Direction  Finding  Hethods 

Solving  Inequality  constrained  noirilnear  pro- 
granmlng  problens  by  the  method  of  feasible 
directions  requires  the  solution  of  a  linear 
or  quadratic  programming  subproblem  to  deter¬ 
mine  an  luqirovlng  direction.  Important  con¬ 
sideration  Is  the  length  of  the  direction 
vector.  Several  direction  finding  methods 
have  been  proposed,  all  of  t^ich  l#ose  a 
length  constraint  while  using  a  gradient  pro¬ 
jecting  criteria.  A  new  forawlation  is 
su^ested  in  lAich  the  trade-off  between  length 
and  projection  is  made  explicit  in  a  quadratic 
objective  fwiction.  (k^utation^  ei^ertence 
on  puhlished  test  ptoblras  will  bb  report^. 

Hark  Cawood 

Michael  Kostrcva  '  . 

Separtaebt  of  Itetheraitical  ^iences  ; 

Clemaon  Ifil^ersi^ 
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Parallel  Extreme  Point  Algorithms  for  Linear  Pro^amining 

We  view  the  linear  program  as  a  search  graph.  A  node  in  this  graph 
corresponds  to  a  (tow)  bans,  and  an  are  connects  hodra  whose  corre¬ 
sponding  bases  differ  in  only  one  vector.  Each  node  has  a  cost  cone- 
spondihg  to  the  objective  function  value  of  the  bisis  (plia  pehalti^  for 
violated  constralhts).-  A  monotone  path  has  successive  nodn  of  non- 
increasing  value.  Searching  for  ah  optimal  solution  can  be  done  in  two 
ways:  (iriaking  parallel  mohdtohe  paths,  or  (b)  speeding  the  traversal 
of  one  monotone  path.  We  discuss  softie  strategies  for  parallel  search. 
For  the  other  approach,  we  present  a  non-deterministic  algorithm  based 
on  revised  simplex.  The  algorithm  specification  is  architecture-free. 

Mohan  Sodhi 
John  Mamer 

Anderson  Graduate  School  of  Management  at  UCLA 
405  Hilgard  Ave, 

Los  Angeles  CA  90024. 

An  Algorithm  for  a  Cltiss  of  Continuous  Linear  Programs 

This  paper  discusses  a  class  of  continuous  linear  programs  posed  in 
a  function  space  called  separated  continuous  linear  programs  (SCLP). 
A  dual  linear  program  and  a  Corresponding  discrete  approximation 
are  introduced  followed  by  a  discussion  of  their  properties.  The  dis¬ 
crete  approximation  gives  rise  to  an  improvement  step  which  is  con¬ 
structed  from  any  given  feasible  (non-optimal)  solution  to  SCLP.  A 
strong  duality  result  follows  from  this.  There  are  a  variety  of  possible 
implementations  of  an  algorithm  for  solving  SCLP  problems  using  this 
improvement  step.  Finally  some  computational  results  are  given  from 
one  possible  implementation. 

Malcolm  Craig  PuUan 

Judge  Institute  of  Management  Studies 

Mill  Lane 

Cambridge  CB2  IRX,  England 

Hew  directions  for  progressln  linear  and  nonlinear 
programoing. 

Recent  rapid  progress  in  linear  programming 
due  to  the  use  of  interior  point  methods  raised 
some  challenging  problems,  in  particular,  of 
parallel  acceleration  and  numerical  stability 
[compare  our  paper  in  Computers  and  Mathematics 
with  Appllc.,  Modified  Barrier  Function  Method 
and  Its  Extensions,  vol,  20,  pp.  1-14,  1990].  We 
will  present  some  new  techniques  for  such  problems 
and  demonstrate  tbeir  efficacy. 

Prof.  Victor  Pan 

Department  of  Mathematics  and  Computer  Science 

Lehman  College/CUhY 

250  Bedford  Park  Boulevard  West 

Bronx,  New  York  10468 

PertozfasHoii  ana^rris  of  Hoffisan’s  bound  tor  linear  ^:tans 

In  1952,  A.  Bofbnan  published  a  bound  on  the  distance  &om  any  pmnt 
to  the  solution  set  a  linear  ^stem.  TOs  bound  sub^qiienUy  has 
found  applications  in  the  s^tmtivity  analyb  cd  lineat  pit^aim  and 
riie  convergence  anaiy^  tff  dscot  meUiods  for  Unea^  omsMsed 
mmimintmn.  In  Uus  talk,  we^ve  ample  n^^st^  and  sufficisit 

ditimm  undri  whidt  the  constant  m  Hoffinan’a  bound  b  bounds  undri 
local  perturbations  on  the  Un^  iqimtOT  and  local/^obri  paiuiba:. 
tions  (tt  Uie  ri|^t  hand  ride.  AIro,  mt  these  td'a 

unifimn  Iwmdedness  piopaty  tX  the  vwtor  ^uriofts:  Tbb  may 

have  addirimial  oi-anftots. 

Qil^uanLuo  7  77;  ,  •  , 

D^ffitanent  of  Qectrical  and  Ora^uto-  &i^M«nng, 

M^nts  Umvority,  Hamilton,  Cbdaiio,  L^lfC?,  C^ada 
and  '  '  ’  -  :  ’ 

KwI  Tsttg  :  / 

Dqmrinriit  of  M^hemarics,  1 ‘  '  S’  r'*; 

Unhmri^cffW^iftgtm,  S^de,  WA981%,  jll.5.^'  ’  Jt?.  ? 


Stability  of  the  Optiaal  Solution  of  a 
Lii3ear  f f d^am  to  saimataneous  Perttw- 
batiohs  of  Ml  j)3ta 

Consider  a  linear  prograaming  problem, 
having  a  unitub  nondegenerate  basic  op¬ 
timal  solution.  Ve  are  interested  in 
checkihg  whether  the  set  of  optimal  ba¬ 
sis  Indices  remains  stable  under  simul- 
tsuwous  /mutually  independ^t/  pertur¬ 
bations  of  all  data  within  given  tole¬ 
rances  and,  in  the  pcsitive  caset  ia 
counting  the  e^ract  bouMs  on  the  opti¬ 
mal  solutions  of  the  pertixrbed  problems* 
These  questions  arise  naturally  e*g.  in 
case  of  inexact  data  and  caxinot  be  seem¬ 
ingly  solTOd  by  Known  paraiKtrie  IiP  me¬ 
thods.  We  construct  four  nonlinear  mat¬ 
rix  equations  having  uoique  matrix  solu¬ 
tions.  If  the  diagonal  vectors  of  the 
four  matrices  satisfy  some  conditions , 
then  the  problem  is  basis  stable  in  the 
above  sense  and  the  four  diagonal  vec¬ 
tors  form  the  exact  bounds  on  the  opti¬ 
mal  solutions  of  the  perturbed  primal 
and  dual  problems. 

Jlrl  Rohn 

Sept,  of  Applied  Math. 

Charles  T&iiversity 
Malostranske  cam.  25 
11800  Prague 
Czechoslovakia 


Interval  Methods  for  Degenerate  Linear  Programs 

We  describe  a  simplex-like  algorithm  for  Linec  Programming  which 
maintains  reliability  even  for  highly  degenerate  problems.  The  ^go- 
rithm  is  based  on  a  method  of  Fletcher  (1]  which  dnafii^  the  problem 
when  degeneracy  occurs.  The  original  method  of  Fletcher  has  a  guar¬ 
antee  of  termination,  but  although  it  works  usually  well  in  practice 
there  is  no  guarantee  that  it  terminates  at  the  exact  solution.  As  a 
remedy  we  use  interval  arithmetic  [2]  to  control  the  roundoff  error  so 
that  we  obtmn  guaranteed  bounds  for  the  solution,  which  are  refined 
by  an  iterative  prooss. 

References 

[1]  R.  Fletcher  —  “Degeneracy  in  the  Presence  of  Roundoff  Errors" 
Linear  Algcira  AppL,  1988. 

[2]  U.W.  Kulisch  and  W.L.Miranker  (editors)  —  “A  New  Approach 
to  Scientific  Computation”  Academic  Press,  New  York,  1983. 
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Optimization  of  Large  Structural  Systems  By 
Using  Kaxmarkar's  Method 


(^timum  design  of  structures  is  ah  engineering 
field  Where  optimization  techniques  have  been 
used  from  several  years  ago.  Even  though  many  of 
the  problems  are  nonlinear  they  are  sttnetimes 
solved  by  a  secpence  oh  linearization  procedures. 

The  method  proposed  by  It,  lartiarkar  for  linear 
progranming  claims  to  be  more  efficient  than 
sinplex  method  for  large  size  problems  coiitainiiig 
several  hMdred  or  thousand  variables  and  condi¬ 
tions.  :  ,  .  -  .  i 

In  this  p^ef' ittmarkar's  methc^  is  used  to  solve 
some  exaaples  of  ^tihraa  structiirai  design  as 
size  optimization  of  trusses  and  shape  c^tihiza- 
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tion  of  steel  cable  in  prestressed  concrete  bea-ss. 
Each  example  Is  modeled  with  increasing  range  ot 
variables  and  conditions  in  order  to  check 
effectively  of  the  method  to  the  problem  scale 

S.  Hernandez.  J.  Mata,  and  J.  Ooria 
Department  of  Mechanical  Engineering 
University  of  Zaragoza 
Maria  de  Luna,  3 
50015  Zaragoz,  SPAIN 

A  Modified  Termination  Rule  for  Kamiarkar's 
Algorithm 

In  this  note  we  have  proposed  a  modified  termina¬ 
tion  rule  for  Karmarkar's  algorithm  for  linear 
programming.  It  enables  the  algorithm  to  save  a 
large  number  of  iterations  (about  80  percent)  and 
ensures  its  early  termination  compared  to  that  of 
Karmarkar. 

J.N.  Singh 
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Applications  of  Linear  Programming  to  Medical 
Diagnosis 

We  give  application  of  interior  point  methods  to 
medical  diagnosis  in  this  paper.  Suppose  that  we 
have  two  pattern  sets  A  and  B  which  include 
features  of  cancer  and  non-cancer  respectively.  We 
find  a  pair  of  parallel  planes  which  separate  some 
points  of  A  from  B  by  solving  2n  linear  programming 
in  each  step.  We  can  completely  separate  A  from  B 
by  a  finite  number  of  steps,  t.e,  we  can  construct 
discriminant  function  f,  such  that  f(a)  0,  f(b)  0. 
Initial  tests  for  samples  of  stomach  cancer  show 
that  this  method  is  efficient. 

Xu  Shu  Rong  et  al. 

Department  of  Computer  Science 
Zhongshan  University 
Guangzhou,  China 

Barrier  Methods  for  Large-scale  Nonlinear  Ptogatwtning 

BairicT  methods  transform  a  construed  optimization  proUm  to  a 
sequence  of  unconstrained  problems.  We  discuss  the  use  cS  NewRw 
type  meURids  to  ^Ive  the^  nnconstraih«i  problenm.  Issues  of  ^^ilify 
and  efficiency  will  be  discussed,  particularly  in  the  la^e-scale  ca^. 
Numeric^  experiments  will  be  reported. 

Stephen  Nash  and  Ariela  Sofer 
ORAS  Department 
George  Mason  Univerrity 
PairTWiVA  22030 

IMMAGE  KECONSTROCTION  PROM  NOISY  PIKWBC- 
TIONSt  A  R^SDLARZZED  DUJ^BAS^  IWRATiVE 
METHOD. 

An  iterative  mthod  for  a  prqBl^  of  ,i|^ 

age  reconstruction  from  noi^ 

tfliieh  ia  a.lair^  scale  optimi^tiqn'.^p^^ 

lem  is  I>i*sent43?  - uses  J) 

larizaMun  of  ,^e  objeMvo  -fuUgftpjaai 

is  based  on  its  dual  forn^aticni  Jta 
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a  semi-sepacable  convex  minimization  prob 
lem  with  linear  constraints,  where  the  firc 
tion  to  be  minimized  is  the  sum  of  a  Burg 
s  entropy  and  a  quadratic  function.  From 
the  special  structure  of  this  new  formu- 
tion  in  combination  with  a  Bregman ' s  type 
method,  a  computacionaily  attractive  algo 
rithm  emerges  and  its  convergence  proper¬ 
ties  are  proved. 

ALFREDO  NOEL  IUSEM_ 

Institute  de  Matematica  Pura  e  Aplicada 

Estrada  Dona  Castorina,  :110 

IMPA  -  RIO  DE  JANEIR"),  RJ  -  CEP  22460 
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Numerical  Experience  with  the  Modified  Barrier 
Functions  Method  for.  Linear-Constrained 
Optimization  Problems 

We  report  our  computational  experience  with  the 
Modified  Barrier  Functions  (MBF)  method  for 
solving  optimization  problems  with  linear 
constraints. 

The  numerical  realization  of  the  primal  MBF  method 
leads  to  Newton's  method  for  finding  a  minimum  of  a 
strongly  convex  and  smooth  function,  and  updating 
the  dual  variables  by  using  a  simple  formula.  A 
primal-dual  approach  based  on  MBF  also  leads  to 
solving  a  Lagrangian  system  of  equations  by  the 
Newton  method.  In  both  cases  the  key  procedure 
is  the  solution  of  a  normal  system  of  equations  (a 
least  squares  problem). 

The  numerical  results  for  linear,  quadratic  and 
convex  programming  problems  with  linear  constraints 
are  discussed. 

D.  Jensen,  R.  Polyak,  and  R.  Schneur 
IBM  Thomas  J.  Watson  Research  Center 
Yorktown  Heights,  NY  10598 

The  Nonconvex  Separable  Resource  Allocation 
Problem  wim  Continuous  Variables 

New  results  are  presented  for  solving  the  well-known 
nonlinear  programming  problem:  Minimize  F  - 
subject  to  £1x1  s  X  and  Xj^O;  which  has  been  stucfied  over  the 
past  thirty  years  in  numerous  application  areas.  Wiereas 
current  solution  methods  are  restricted  to  convex  fjtxj)  [l|, 
the  new  tesulte  aflow  the  functions  fj(Xj}  to  be  nonconvex 
atKl  multimodal,  wntti  any  number  of  maxima  and  minima 
over  [0,X].  Necessary  and  sufficient  conditions 
charmsterizing  the  loc^  minima  of  F(xi,x2,...x„}  are 
derived  whMi  enadtie  the  determination  of  all  minimum 
potets  of  F(x^,X2,...x„}  astd  hence  its  gkXiat  minimtnn.  The 
results  SB  u^  te  soira  examfXes  which  no  other  analytics^ 
criteria  cat  stive. 

ft]  ibaral(i,T.  and  Kaloh,  N.:  Rosouree  Aflocaditn  Pmblem , 
Ttte  MIT  P^s,  1988 

Emile  Haddad ,  Ph.O. 

Department  of  Computer  Science,  Virginia 
Polytechnic  Institute  and  Suite  University, 
2990  TelesUir  ^urt,,F8dis  Chun^,  VA  22042 

Optimitudiion  of  Interactions 
in  SOI  Inter<»nhe^ed  System 
The  pioU^  of  Mpravfaig  die  p^oman^  of  an 
intenxtnns^i  i  ^ 

turirine  ifc  in  airfRroe 

dmu^ioat  ilie  whole  in  the  piia&M 


of  predominantly  destructive  dynamical  interactions 
is  ruldress^  in  this  paper.  It  is  shown  that  by 
optimizing  the  interactions  bcnween  these  subsystems 
significant  pefformemce  improvenrents  over  previous" 
control  schemes  can  be  obtained; 

Ronald  A.  Perez 

Mechanical  Engineering  Department 
University  of  Wisconsin-Milwaukee 
Milwaukee,  WI 53201 

Hierarchical  Controls  In  Stochastic  Manufacturing 
Syatens  with  Convex  Costs 

We  study  production  plaimlng  problems  with 
unreliable  machines.  The  method  of  hierarchical 
controls  has  proved  effective  in  reducing  the 
overall  complexities  of  these  problems.  The  idea  Is  to 
construct  an  asymptotically  optimal  control  for 
the  original  problem  from  a  near  optimal  control 
for  a  simpler  limiting  problem.  So  far  the 
asymptotic  errors  have  been  obtained  only  for 
systems  with  linear  production  cost  functions. 

We  will  present  a  new  method  to  enable  us  to 
handle  systems  with  general  convex  cost  functions. 

S.  Sethi,  Q.  Zhang,  and  X.  Y.  Zhou 

Faculty  of  Management 
University  of  Toronto 
246  Bloor  St.  W. 

Toronto,  Ontario 
MSS  1V4  Canada 

Methods  of  Solution  of  Boundary  Value  Problem 
of  Optimal  Theory 

The  author  considers  the  usual  optimal  control 
problem  of  mlnimlzlpg  the  functional  among  all 
the  solutions  of  the  differential  a3rstem.  The 
problem  is  solved  by  the  following  new  methods  s 
Method  of  Piecewise  Optimization,  Method  of  Sli¬ 
ding  along  a  Directrix,  Method  of  Descent  alcmg 
I^iase  Trajectories,  Method  of  Iterations,  Method 
of  Descent  in  State  Space. 

Alexander  A.  BdLonkin  " 

Couzant  Institute  of  Mathematical  Sciences 
Mew  lork,  USA 

On  Certain  Optimization  Problems  in  Panach  Spaces 
with  Nonsmootb  Equality  Constr2dnts 

The  problem  of  finding  the  tangent  ^ace  in  ~ 
optimizaition  problems  with  equality  constr^nts  is 
crucial  in  determining  necessary  conditions  of 
optimedity.  The  classical  Lustemik  theorem  about  the 
tangent  space  requires  the  operator  F  that  describe 
equality  constraints  to  be  of  class  C'*'  in  the 
ndghborhood  of  Xq.  Here,  a  certiun  generalization  of  .the 
Lustemik  theorem  which  requires  that  the  o|^ator  P  be 
only  differentiable  at  Xq  and  Inpschitzian  in  ite 
neighborhood  b  presented.  Application  to  some  g^ersd 
optimiz^^  problems  in  Banr.di  spa(^  with  mixed 
equality  and  inequality  consteaihts  b  shown;  The  th«jry 
b  illustrated  with  an  Sample. 

Urszula  Ledzemcz-Kowalewska,-  Departrnent  of 
Math^aHcs  and  Statistic,  South^n  Blinob  Univemty 
at  EdwardsviHe,  Edwardsville,  IL  J52026; 

Stanblaw  Wal<bak,  Institute  of  Matiibnatics,  Uiuvasity 
of  Lodz,  90-238  Lodz,  PoUmd.  - 
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Comparative  Study  of  Stochastic  Approximation  Algorithms 
In  the  Multivariate  Klefer-Wolfowlb:  Setting 

Stochastic  approximation  (SA)  algorithms  are  used  to  find 
a  root  of  the  multivariate  gradient  equation  that  arises  in 
function  minimization  problems  for  which  only  noisy 
measurements  of  that  function  are  available.  This  type  of 
problem  can  be  found  in  neural  network  training,  stochastic 
optimization,  adaptive  control,  etc.  This  paper  studies  three 
SA  algorithms  in  the  multivariate  Kiefer-Wolfowitz  setting: 
standard  finite-difference  SA  (FDSA)  of  Kiefer-Wolfowitz 
(1952)  /Blum  (1954),  random-directions  SA  (RDSA)  of 
Kushner-  Clark  (1978),  and  simultaneous-perturbation  SA 
(SPSA)  of  Spall  (1988, 1992).  These  algorithms  have  been 
shown  to  be  almost  surely  convergent  to  the  foot  and  to  _ 
produce  estimates  having  asymptotically  normal  distributions. 
The  efficiency  of  the  algorithms  are  judged  from  the  mean 
square  errors  of  the  estimates.  -Although  it  is  impossible  to 
make  a  completely  general  statement  about  the  efficiency  of 
the  algorithms,  both  theoretical  and  numerical  studies  indicate 
that  SPSA  tends  to  be  more  efficient  than  FDSA  or  RDSA  in 
most  cases  of  practical  interest,  especially  in  high-dimensional 
problems. 

Daniel  C.  Chin 

The  Johns  Hopkins  University,  Applied  Physics  Laboratory 
Johns  Hopkins  Road 
Laurel,  Maryland  20723-6099 

Comparison  of  approrimate  and  exact  solution  methods  for 
network  location  problems. 

Medium  to  large  network  location  problems  have  been  solved  approx¬ 
imately  with  considerable  success.  Standard  techniques  focus  on  tbe 
sequential  choice  of  locations,  often  based  on  greedy  heuristics.  At  the 
same  time,  exact  solutions  methods  to  solve  network  location  problems 
have  recently  embodied  Lagrangian  rela.xation  methods.  Their  success 
depends  crucially  on  Lagrangian  heuristics  to  generate  feeble  incum¬ 
bents.  To  anadyze  the  relationships  between  the  two  approaches,  we 
provide  a  Lagrangian  framework  which  enables  us  to  rank  well-known 
reduction  tests,  and  we  propose  a  spectrum  of  new  tests  which  we  as¬ 
sess  computationally.  We  view  standard  heuristics  as  approximations 
of  exact  Lagrangian  relaxation  algorithms  and  deeigo  an  dgorithm 
that  provides  .an  attractive  time-accuracy  tradcoif.  These  results  can 
be  applied  to  novel  location  problems  on  capacitated  networks. 

Geraldo  R.  Mateus 

Universidade  Federal  de  Minas  Gerais, 

Departamento  de  Ciencia  da  Computacao 

Jean-Miche]  Tbizy 
Faculty  of  Administration, 

University  of  Ottawa 


Sensitivity  of  the  Time  Bounds,  for 
Network  Flow  Path  Searches  when  Critical 
Nodes  Are  Altered. 

It  will  be  explained  how  to 
optimize  the  traffic  flow  (throughput) 
across  the  movement  network  of  paths, 
cross-corridors  generated  by  digital 
terrain  map  A*  grid  search  algorithms. 
In  this  approacdi,  in  ordiex',  to  .determine 
the  sensitivity  of  overall  network 
movement  gra]^  to  dliarigiiig .  the  f  low 
values  at  oertaih  f^itioal  nodes, 
solution'  sear^eis  for,  we  hod^-' 

ovet  the  whole  ^th  spafce.  Sraae’ 
will  be  us^.’tp.  eg^tfte  t3*e  bouh^  f or 
the  nuiib^'  hi 

of  the  maxii^l  number ‘  bf  inseri^^  /a^’ 
outepi^  at  S  vertex)  .using  wis 

procMufe^  tb  eba^te  a-  maxfiial  ^d  min'* 
cost  f ipWi  ’ 
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Dr.  Andrew  W.  Harrell 

U.S.  Army  Waterways  Experiment  Station 
Mobility  SystMs  Division 
Geotechnical  Laboratory 
Vicksburg,  MS.  39181 

An  Implumentatlon  of  &  Parallel  hitenox  Point  Method  for 
Multirammodity  Flow  Problems ' 

An  implementation  of  the  ,'’rimal-duai  predictor-corrector  interior  point 
method  is  specialized  to  solve  linear  multicommodity  flow  problems. 
The  bloA  structure  of  the  constraint  matrix  is  exploited  via  parallel 
computation.  The  bundling  constraints  require  tbe  Cholesky  factor¬ 
ization  of  a  dense  matrix.  A  method  that  exploits  parallelism  for  the 
dense  Cholesky  factorization  is  described  as  well.  The  resulting  im¬ 
plementation  is  70  to  90  percent  ^cient,  depending  on  the  problem 
instance.  For  a  problem  with  K  commodities,  a  spMdup  for  the  interior 
point  method  of  0.8K  is  realized. 

Guangye  Li 

CRPC  and  Dept,  of  Mathematical  Sciences,  Rice  University 
Irvin  J.  Lustig 

Dept,  of  Civil  Engineering  and  Operations  Research,  Princeton  Uni¬ 
versity 

A  General  Overshipnent  Solution  to  Transportation 
Problem  of  Three  Dimensions 

In  this  paper  the  general  solution  of  the  Hitchcock 
transportation  problem  resulting  from  the  appli¬ 
cation  of  the  method  of  reduced  matrices  is 
emphasized.  The  initial  solution  have  some 
negative  values.  A  useful  interptfitation  of 
such  negative  values  may  lead  to  overshipment 
solutions.  Methods  of  finding  optimal  overshipment 
solutions  are  discussed. 

Dr.  Nabih  N,  Mikhail 
Department  of  Methematics 
Liberty  University 
Box  20,000 

Lynchburg,  VA  24506-8001 
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A  primal-dual  iatutior  point  method  with  cutting  planes  for 
the  linear  ordering  probl^tt 

We  desbibe  a  cutting  plane  algorithm  for  tbe  linear  ordering  problem, 
using  linear  progtzunming  relaxations.  The  linear  ordering  problem 
is  an  NP-hzud  combinatorial  optimization  problem  with  many  applica- 
tions,  including  trianguiatiun  of  input-output  matrices.  The  linear  pro¬ 
grams  whirij  arise  are  solved  using  a  pnmal-dual  interior  point  method. 
The  method  we  use  attempts  to  detect  cutting  planes  early,  in  order 
to  avoid  vertices  of  the  poiyhedra  of  the  relaxMions.  Computational 
results  are  presented.  A  simpime-based  cutting  plane  algorithm  for 
this  problem  has  previously  been  described  by  Gmtschel,  JuugCT  and 
Reinelt  (Operations  Research  32(1984)  ppll95-1220). 

John  E.  Mitchell 
Dept  of  Mathematical  Sciences 
Rensselaer  Polytechnic  Institute 
TVdy  NY  12180 

Brian  Botchers 

Dq)t  of  Mathematical  Science 
RenssdaeT  Polytechnic  Instate 
TVoy  NY  12180 

thfes  j^proxination  AlgQrittes.that.Hinimizg  _the 
RectiHniaf:  Steiner  Treerion  .a  Hypercube  Network 

This  presents  a  general izsion  q£*  the  rectif;; 

linear  Steiner  tree  tom  the  plwe  to  the  a=-hyj^i'S- 
eube  arid  also  three  ai^oslsationt  algoritWns  .that ' 
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iiaations  algorithms  use  heuristics  based  on  the 
leftmost-oriehted,  rightmost-oriehted  and  gravity- 
oriented  strategies  respectively.  The  gravity- 
oriented  algorithm  has  time  complexity  OCrim^+n^m) 
whereas  the  other  two  OCn^m).  An  implementation 
shows  that  the. gravity-oriented  algorithm  results, 
on  average,  in  fewer  connections  and  fewer  inter¬ 
mediate  processors  than  the  other  two  algorithms 
and  all  three  produce  smaller  numbers  than  the 
rectilinear  minimum  spanning  tree  algorithm. 

Tao  Zhou  and  Dionysios  Kountanis 
Departme.it  of  Computer  Science 
Western  Michigan  University 
Kalamazoo,  MI  49008 

Alternating  Sequences  Relative  to  Maximum 
Independent  Sets  of  Independence  Systems 

The  concept  of  alternating  sequence  is  introduced 
Into  independence  systems.  This  kind  of  alternat¬ 
ing  sequence  is  shown  to  include  almost  all  kinds 
of  alternating  sequences  known  in  combinatorial 
optimization  lit  “ature.  It  is  shown  that  a 
Berge-type  theorem  holds:  an  independent  set  in 
an  independence  system  is  maximum  if  and  only  if 
there  exists  no  odd  maximal  alternating  sequence 
relative  to  it.  Some  examples,  especially  Hamil¬ 
tonian  Circuit  Problem,  are  also  discussed. 

Tao  Wang 

Department  of  Mathematical  Sciences 
The  Johns  Hopkins  University 
Baltimore,  MD  21218 

Maximizing  the  Visihility  Area  from  a  Point 
Moving  on  a  Curved  Segment 

Given  a  set  of  nonintersecting  openings  on  the 
plane  the  visibility  problem  from  a  point  P  is  to 
determine  the  position  of  P  on  the  plane  that 
maximizes  the  visibility  area  from  P.  In  this 
paper  we  present  an  algorithm  that  maximizes  the 
visibility  area  when  the  point  P  moves  on  a  curved 
line  of  motion  f(x,y).  The  algorithm  is  based  on 
a  Greedy  strategy  and  performs  in  linear  time. 

Our  analytical  and  experimental  results  show  that 
the  algorithm  aj^roximates  the  "discrete" 
visibility  maximization  point  within  acceptable 
low  and  upper  bounds.  Our  study  demonstrates  that 
the  approximation  algorithm  is  independent  of  the 
ordering  of  the  visibility  angles  for  each  one  of 
the  openings  in  the  plane  and  has  extensive 
practical  applications  in  robot  vision  and  VSLl 
design. 

Lambros  Piskopos  and  Dionysios  Kountanis 
Computer  Science  Department 
Western  Michigan  University 
Kalamazoo,  Ml  49008 

Practical  Heuristics  Wot  SdieduUng  Prccsdence  Graphs  Onto 
Multiprocessor  Ardiitectares 

The  scheduling  problem  is  the  problem  of  optimally  mapping  the  mod¬ 
ules  of  an  application  pro^am  r-^rcsented  as  a  directed -acyclic  ^ph, 
onto  a  hardware  at^iteeture  so  that.the  finri  completion  time  of  Uie 
appllca^n  is  miaMfed:  It  is  exc^t  %  some  ^^al 

cas»,  Ihrt  prqblmtis  NIMSb^ptele:  Many  faeurm^  haw  berii 
de«lop«i  hedteva;  tba  RhpdtMl  isih&  of-d^a  depehd^o^  among 
modules  and  the  uter^tbc^oHoAnninica^D  Ih^' 

negjeried  nr.stnh^y'n^et^:  fnttis  piqier  ih  pnjp^  mdre'pracil^ 
tal  tttfih^deij»  ^<^tBiatidn^psrs^^r&  Weeid^d 

the  HWAKG’W  ^P-h^litst  ta&  fiM)'  KranMciohandi  cq^lete 
faetai^^Dw  aMit«&ireSi.md  Mi%rve-Hiad''a  .^(idm  sdiedolihg  of 


the  source  modules  could  result  in  a  less  efficient  schedule,  a  point 
that  was  overlook^.  AlJo,  for  this  archiCecture  an  assifmptioh  is  made 
that  .algorithmic  edges  are  always  .mapped  to  ardutMture  edges,  al¬ 
though  a  more  efficient  communication  path  could  exist.  Purthamore, 
we  lift  the  above  assumption  and  consider  incomplete,  as  well  as  com¬ 
plete  hardware  architectures.  So,  in  addition  to  selecting' processor 
for  module  execution,  we  also  select  optimal  communication  channels 
for  message  transfers. 

Kiran  Bhutan! 

The  Mathematics  Department 

The  Catholic  University  Of  America,  Washington  D.C 

Abdella  Battou 

The  Electrical  Engineering  Department 

The  Catholic  University  Of  America,  Washington  D.C 

Minimizing  Communication  in  Domain  Decomposition 
via  Minimum-Perimeter  Tiling 

For  certain  classes  of  problems  defined  over  two- 
dimensional  regions  with  grid  structure,  minimum- 
perimeter  domain  decomposition  provides  tools  for 
partitioning  the  problem  tasks  among  processors 
so  as  to  minimize  interprocessor  communication. 
Minimizing  Interprocessor  conmuni cation  is  shown 
to  be  equivalent  to  tiling  the  domain  so  as  to 
minimize  total  tile  perimeter,  where  each  tile 
corresponds  to  the  tasks  assigned  to  some 
processor.  A  tight  lower  bound  on  the  perimeter 
of  a  tile  as  a  function  of  its  area  is  developed. 

Me  then  show  how  to  generate  all  possible 
minimum-perimeter  tiles.  Certain  classes  of 
domains  are  shown  to  be  optimally  tilafale. 

Jonathan  Yackel 
Robert  R.  Meyer 

Center  for  Parallel  Optimization 
Computer  Sciences  Department 
University  of  Uisconsin-Madison 
1210  West  Dayton  Street 
Madison,  WI  53706 

Transfer  Method  for  Optimization  on 
Non-Transitive  Binary  Relations 

Optimization  on  non-tranntive  binaiy  triations  is  im¬ 
portant  in  economics,  decision  analysis  and  game  theory. 

For  an  example,  in  consumer  theory,  a  consumer’s  pref¬ 
erence  is  in  general  not  transitive.  When  one  searebs  for 
maximal  elements  on  a  set  A,  one  looks  for  some  ‘’nice” 
propinties  in  X,  which  guarantee  the  existence  of  maxi¬ 
mal  elements.  Howeva,  'bice”  properties  on  lower  levels 
have  nothing  to  do  with  the  eristence.  Only  'biM”  prop¬ 
erties  on  uppa  levels  contribute  to  the  existent.  This 
motivates  the  transfer  method  in  [1]  and  thar  further  ap^ 
plications  will  be  discussed. 

Jiamdn  Zhou,  Departmriit  of  Mathematics 
Texas  A&M  University,  Cdl^e  Station,  TX  77843 

Integer  Seafclt  Method 

Optimizing  the  plan  manufacturing  products  is 
referred  to  the  Integer  ^ogramraing  (IP).  It  is 
an  ia^offant  problem  How  effectively  ^to  solve  IP. 
the  c^eni  methods  .for  IP  are  almostT  iindlng,  in 
the  real  ddilmin  inSirectly.  It  ap|iea«;that  tKe 
potehfial  advMtage.;pf;  integer  nmberfdoei  pHt.-Ue 
ei^idi-^  tiio^u^ly  And  'the  compu^atiOT^  e&iplexr 
ity  is  add^  ih^licltiy.  Tlie  Inte|er^|fai^^ . 
Method  „(I^  is  clds'liy  copjiiiin^'tle^ftuftifig^.  " 
method ‘With  tHe  sSafch  Seihod’in  tihS  • 

domain.  ISM  greatly  explores  the  dffect  of^we''  ' “ 
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own  character  of  IP  on  the  solving  process  and 
breaks  free  from  conventions  of  the  current 
methods  for  IP. 

Wu  Xingbao 

Department  of  Applied  Mathematics 
Wuhan  College  of  Metal lurgic  Management  Cadre 
Renjia  Road,  Wuhan,  Huhei,  Zip  Code,  430081 
People’s  Republic  of  China 

Newton  Modified  Barrier  f  unction  Oimf^xily 
for  QuadnUic  Pro^mmti^  Probkim 

The  numencal  itafiutton  of  the  ModiTi^  Bamer  Tunctnin  method  for  the 
Ouadratic  Pro^amming  (QP)  problem  leads  to  the  Newlon  MBf* 
method 

It  mis  shdHii  that  for  any  nondggencfale  QP  proUem  there  exists  a  so 
Allied  *hot  start*.  Prom  this  pomt  on.  after  each  I -grange  muhtf^ers 
update,  sul^iucnt  iterates  remain  in  the  Newlon  area  for  the  new  func* 
tion  associated  with  the  new  muHipItcfs  Ihe  rrieans  that  from  the  *hot 
jlan'  on,  only  IntnC^  Newlon  ^teps  arc  necessary  after  cadi  update  in 
order  to  read)  the  next  update  (e  >  0  ts  the  desired  accxiraey  for  the  soU 
utkm)  Prdrfng  into  acoHtnt  the  ha.^  MBF  property,  one  <di(atns  that  the 
number  of  Newton  itqis  from  the  Tiot  start*  in  the  srdution  is 

To  fMch  the  Trot  seart*  one  has  to  -spend  ewinn  method 

whoc  A  >  0  ts  ddined  by  the  ctmdttmn  of  the  QP  wiudi  in  turn  can 
he  diaract«ixcd  explicitly  the  parameters  of  the  QP  in  the  pnmal^daal 
solution 

All  mulls  OD)  be  extended  to  mmdcgcncrate  eons'cx  pros^mming  prob* 
icitu 

A  Mdman.  Caltech 

R  Polyak,  IBM  1 J  Watson  Research  Center 


In  this  paper  a  unified  view  point  for  handling 
variety  of  interior  point  algorithms  in  solving  LP 
is  presented,  that  is  dynamic  systems.  In  the 
general  situation  the  form  of  such  system  and  the 
basic  conditions  imposed  on  have  been  discussed. 
The  geometrical  features  of  the  trajectories  have 
been  investigated. 

Zai-yun  Oiao 

Mathematics  Department 

Shandong  University 

People's  Republic  of  China,  250100 

Modelling  of  an  Economic  Incentive  Approach  .a 
Environmental  Protection 


the  parameten  nd  characteristics  of  model  very  well.  In  another  vay 
user  will  ’roam’. 

It’s  suggested  the  heuristic  proeeduties  whidi  allow  to  use  the  optimiza¬ 
tion  methods  without  fonnally.deiiiied  criteria.  Here  on  every  step  of 
the  search  the  user  gives  the  quantity  estimation  of  the  solution  ,  but 
the  computer  provides  moving  In  parameter’s  space.  It’s  consedered 
the  applications  of  th^  proeeduties  to  g«>physics  and  mining. 

Mikbael  Aron  Alexandrov 

Moscow  Geological-Prospecting  Institute 

Mathematical  Modelling 

Micluho-Maclai  str.,  23,  Moscow  117873  USSR 


This  paper  presents  some  of  ttie  spilications  of 
optimisation  to  the  mathematif^I  modelling  of 
problems  associated  iMth  neural  networks  and 
mathematical  biology.  The  problems  perteiining  to 
neural  networks  include  such  appli^ttions  as  the 
dynamics  of  pattern  retrieval,  which  entail 
network  equilibrium  properties,  and  learning 
rules  which  can  be  modelled  by  nonlinear 
optimization  functions.  The  associated  problem'^ 
in  matherfiatical  biology  include  sudi 
applications  to  population  dynamics,  dynamic 
diseases,  cbmpetitibn  models,  epidemic  models 
and  their  spatial  spread.  The  application  of 
variational  inequalities  to  these  problems  is  also 
discussed. 

Future  directions  of  the  research  are  discussed. 

Dr.  Richard  S.  Segall 
Eastern  Kentucky  University 
Department  of  Mathematics,  Statistics  and 
Computer  Science 
Richmond.  KY  40475-3133 


The  paper  examiues  the  schemes  of  economic  incentive,  called  "closed- 
loop”  (CEIS)  for  environmental  protection,  in  wich  pollution  taxes  are 
used  for  partial  compensation  pollution  abatement  costs  (1].  tliis  ap¬ 
proach  is  used  in  water  pollution  control  in  Europe,  in  Or^on  Bot¬ 
tle  Bill  and  in  a  number  of  other  cases.  Simple  mathematical  model 
prints  an  imxntive  uMchanism  that  oicoutage  poUutos  to  reduce 
their  discharges  to  proper  level  in  a  cost-effective  manner..  It  is  shown 
that  in  CEIS  optimal  pollution  taxes  b  to  be  pioportional  to  the  dual 
prices  vector.  Numerical  experiments  with  teal-ltfe  data  are  also  ana¬ 
lyzed. 

[1]  Rikun  A.D.  A  "closed-loop"  Economic  Incentive  Scheme  for  Icr- 
archical  Management  System  //Dokladi  USSR  Acadony  of  Sci¬ 
ence,  ¥.311,  N5 

Dr.  A.D.Rikun 

Senior  Scientific  lUseardia 

Water  Problems  InsUtute  of  the  U^R  Academy  of  Sciences 
Sadovo-Chmogriazslmya,  13/3,  Mososw,  103064,  U^R. 

He  optimisatum  witli  ftamally-anritdfaied  critoion 

It’s  known  ^Umtz^m  can  ib  ib^  jorify  i^UTfdrinal 

eritoion.  esrima&p  of  sc^U^.and  <i«ce  tjzhqfd  {bnu^ 

tos  are  ptfori^  by  ^  ^  bn  'Ibe 

lai^  das  of  ^  piObldns  dq^T  al^  bte  e^p^ljfinmipzarioQ 
and  tharfpre.fl^^^ffionsam  p^fo^^  l^-«||r.7YiRl&t^.mode ' 
b  aco^bte  qab'fttddn^.iian  ,  MM  %0a' J^undibn 


Optimal  Regularit) 
Instabilities 


of  Equilibria  and  Material 


The  study  of  regularity  of  weak  equilibrium  solu¬ 
tions  to,  for  instance,  nonlinear  systems  of  pde's 
originating  from  applications  in  continuum  physics 
is  still  in  its  early  stage.  Within  this  context, 
there  are  very  few  known  (Ball,  Morrey,  Murat, 
Virga...)  results  which,  from  a  practice  viewpoint, 
seem  fundamentally  dependent  on  the  (a  priori) 
availability  of  equilibrium  solutions.  Using  the 
field  theory  of  variational  calculus,  I  will  be 
presenting  my  recent  result  on  optimal  regularity 
of  such  solutions  along  with  its  connection  to 
material  instabilities  (e.g,  fracture) .  .  Remarks 
on  a  (new)  seemingly  promising  approach  to  this 
study  will  be  pmjposedi 


Salim  M;  Haidar 

Northern  MlcMgan  Univerlsy 

Department  of  MttlieiiBfics  and  Cbn^iutef  Science” 

Marquette,  Ml  49S5S 


fuoctiols-.witii  Ukistabla 

^  13n^  ' 

has  an  C.  llils  IS 

Ait 


•Sul . It . . . . . . . -I'  '  . .  . . .  'wt.  . .  . 


TUESDAY  AM 


motivated  tbe  stu%  dE  the  ocxw^se  prdHem  of 
ocax^U^illt^  attainsAile  sets. 

|tar  ^  rase  i*si  C,ls  an 

raanifoid,  we.  cJiaEa&^^^  aracto  iMt  a3idt  "escape 
fi^ds"  .  Sira  we  di^qiss^  &e  hran^tivi^  of  a 
zeiated  function  t^^lc^ral  ind^ 

condition  fd  g  ra  C,  tfte  the  dimen¬ 

sion  of  C  is  Xoi^(«ihi^  appraurs  to  he  gualltativ^y 
dif frarat) ,  we  studied  the  suff icirat»ohditlc^ 
icx  a  set  C  to  be  a  cfrak  zeSpectively  a  loral  cradc 
ctf  g. 

Qiangxioi^  fbng,  Qoglneering,  Math  and  ScleiK» 
Division,  Daniel  W^stra  college,  Nashua,  IK  03063 

Jade  Wazga,  Draaidm^t  of  Mathematira,  Northeast^ 
ttiiversity,  Boston,  MA  02115 

Optimization  Model  Management 

The  practical,  day-to-day  use  of  an  LP,  HIP,  or 
NLP  model  requires  not  merely  solving  the  model, 
but  rather  managing  it.  Optimization  mode’, 
management  (MM>  encompasses  not  only  the  basic 
tasks  of  matrix  generation,  solution,  and. report 
writing  but  also  a  host  of  esiehtial  supporting 
tasks:  symbolic  inddel  forniulatidn,  database 
management,  scenario  (case)  management,  solution 
analysis  and  query,  ad  hoc  renorting,  and 
results  presentation.  The  advent  of  desktop 
computing  is  stimulating  development  of  new  MM 
techniques  and  softiare  products..  This  preser- 
tation  offers  (1)  an  overview  of  MM  functions 
and  requirements  and  (2)  a  quick  survey  of 
leading-edge  Hi  software. 

David  S.  Hirshfeld 
MathPro  Incorporated 
1019  19th  Street,  N.M. 

Suite  1300 

Washington,  DC  20036 

Graph-Grammars  for  Network  Flow  Modeling 

Graph-grammars  provide  a  theoretically  grounded, 
powerful,  and  graphical  mechanism  for  manipulating 
graphs.  Ke  used  graph- grammars  to  develop  modeling 
tools  for  a  wide  variety  of  mathematical  models 
that  are  conveniently  expressed  as  graphs,  e.g., 
project  management,  decision  analysis,  vehicle 
routing.  We  present  the  application  of  graph- 
grammars  to  minimum  cost  network  flow  modeling  and 
discuss  a  prototype  implementation. 

Christopher  V.  Jones 
Simon  Fraser  Iftiiversity 
Faculty  of  Business  Administration 
Burnaby,  B.C.  VSA  1S6  Canada 

AHIS:  An  favlzonaent  for  Advanced 
JnimgrmbM  Modeling  Sugiport 

The  AUS  is  desi|pied  to  so^brt 

mstii^tleal  psi^eimi^  abdelihg^L  seci^ttes 
in  sn  i^reti^isl  envlrraHA.  llh  :rach  ra  .  ^ 
envIrniwMint  Siers  Is  «  £Sr  a 

iiodblii^  M  weU-. 

d^r  31$ 

client 

sdAl*  jnraltoiig,  find 


modeling  lan^iage  have  been  less  pronounced. 
During  t£e  presentation  the  dlscinct  features 
of  the  AIMS  system  will  be  discussed,  and 
i^ture  developiwnts  will  be  outlined. 

Johannes  J.  Bisschop 

Department  of  ^plied  Math^ntlca 

Technical  University  Twente 

P.O.  Box  217 

7500  AB  Enschede 

The  Netherlands 

An  Introduction  to  ASCEND:  Its  I.angu»ge  and  Literactiye 
Environment 

Recently  there  has  been  a  growing  realization  among  reseatdiets  and 
practitioners  that  current  technologies  do  not  adequately  support  math* 
ematicai  modeling  In  the  larg^ .  In  this  paper,  we  discuss  a  tedinolc^ 
called  ASCEND,  which  addresses  this  issue.  We  describe  two  aspects 
of  the  technology:  a  modeling  language  and  an  interactive  modeling 
environment.  The  ASCEND  language  is  structured,  declarative,  and 
strongly  typed,  and  incorporates  object-oriented  extension.  The  in¬ 
teractive  environment  is  based  on  the  notion  of  a  concurrent  set  of 
tools  which  reflect  the  various  phases  of  ASCEND  modeling.  Tb^ 
tools  do  not  enforce  a  strict  sequence  of  operations,  but  rather  have 
been  designed  to  support  the  flexible  access  implied  by  declarativdy 
specified  models.  Algebraic  equationai  models  are  the  current  cl^  of 
the  models  that  can  be  spedfled  and  worked  with  in  ASCEND 

Ramayya  Krishnan, 

Peter  Piela, 

Arthur  Westerberg 
Carnegie  Mellon  University, 

Pittsburgh,  PA  15213 

Design/Analysis  Process  Integration  for  Shape 
Optimization  of  Mechanical  Parts 

Shape  Optimization  is  becoming  an  increasingly 
important  aspect  of  the  design  automation  process. 
Shape  optimization  requires  the  ability  to  define 
and  iteratively  control  the  shape  of  a  part,  as 
the  part  evolves  from  some  initial  state  to  a 
converged  solution.  Both  finite  element  based  and 
geometry  based  approaches  have  been  used  for 
formulating  and  controlling  thi'  class  of  problems. 
The  development  of  automatic  mesh  generators, 
that  are  capable  of  producing  a  valid  finite 
element  mesh  in  a  complex  domain,  have  made  fairly 
large  changes  in  the  part's  shape  possible.  In 
addition,  the  use  of  approximtion  concepts  during 
the  iterative  design  process  have  made  shape 
optimization  of  large  scale  3-3  structures 
possible  in  a  practical  design  environment. 

Srinivas  Kodiyalam 
Solid  Mechanics  Program 
General  Electric  Company 
Building  K-1.  Room  2A25 
P.O.  box  8 

Schenectady,  NY  12301 

Conjugate  Directions  Methods  for  Large-Scale 
(^tlfflifation 

La^^scale“NIJ_prebl«»s  requina  enqraous  calcul*^ 
t^sv.  ifcst  ikf  stti®'TOtj^s  art  iff>sff^W  TOr 
siicft*plMjlt^r  TOTl^Wff  ^  agS^efi  .TOr^fi^^= 
s^e  «f  -  . 

cras^lftfsfi  ip''i!»Bti*Wned  rap^Ste  dfrti^ps  v 
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inetho<l  is  developed,  proving  its  finite  convergence 
and  other  properties.  The  method  is  then  extended 
for  general  nonlinear  problems.  Descent  function, 
restart  procedure,  and  step  size  determination  are 
discussed.  The  method  is  evaluated  using  some  150 
NLP  problems  of  varying  difficult.’'  and  dimensions. 
The  new  method  solves  most  of  the  problems,  thus 
the  basic  concept  of  the  method  i5  validated.  For 
a  large-scale  structural  optimization  problem,  the 
method  is  more  efficient  than  the  SQP  method,  by  a 
factor  of  3  in  one  case. 

Jasbir  S.  Arora,  Professor 

Guangyao  Li,  Graduate  Research  Assistant 

OPTIMAL  DESIGN  LABORATORY 

College  of  Engineering 

The  University  of  Iowa 

Iowa  City,  Iowa  52242 

Optimization  Methods  in  Curve  and  Surface  Design 


Modern  CAD  systems  often  provide  the  capability 
for  engineers  to  modify  designs  by  changing  design 
parameters  without  providing  clues  as  to  how 
these  parameters  should  be  modified.  Optimization 
methods  allow  quantifiable  design  objectives  to 
guide  the  modification  of  these  parameters. 
Examples  of  design  objectives  Include  maximizing 
part  strength,  minimizing  part  weight,  and  mini¬ 
mizing  manufacturing  cost.  Quantitative 
objectives  allow  the  computer  to  perform  the 
tedious  iterative  adjustments  of  design  parameters 
which  have  traditionally  been  carried  out  itera¬ 
tively  at  CAD  terminals.  This  talk  will  explore 
some  of  the  optimization  techniques  which  can  be 
used  to  produce  better  designs  while  significantly 
reducing  the  cost  of  producing  them. 

Thomas  A.  Crandine 
The  Boeing  Company 
P.O.  Box  24346,  MS  7L-21 
Seattle,  WA  98124 
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Geraldine  M.  Hemmer 
Department  of  Mathematics 
Ndrtheastern  Illinois  University 
5500  N.  St.  Louis  Ave. 

Chicago,  IL  60625-4699 

More  on  Dual  Ellipsoids  and  Degeneracy  in  Interior  Algo¬ 
rithms  for  Linear  Programming 

We  consider  the  problem  of  constructing  ellipsoids,  to  allow  the  elim¬ 
ination  of  non-binding  constraints,  in  a  dual  potential  reduction  algo¬ 
rithm  for  linear  programming.  When  the  problem  being  solved  is  non- 
degenerate,  such  a  procedure  is  certain  to  eventually  identify  exactly 
which  constraints  are  active  at  the  solution.  However,  performance  of 
the  basic  procedure  on  even  mildly  degenerate  problems  has  been  dis¬ 
appointing.  In  this  talk  we  present  a  new  strategy  for  strengthening 
the  ellipsoid  construction,  and  report  results  of  the  new  method  on 
problems  with  varying  degrees  of  degeneracy. 

Kurt  M.  Anstreicher  and  Jun  li 
Dept,  of  Management  Science 
University  of  Iowa 
lovia  City,  Iowa  52242 

A  Loog-St^  Inveise  Bama  Hytwid  Algoriihffi  For  Line» 
nogtwiming. 

The  algoritlun's  ditection  s  a  wdghted  combmaiion  of  the  dual  aSine 
scaling  0>AS)  t&eciioD  and  a  quaa-Newten  invetse-bamer  ceok^dng 
dhectiai  that  unlike  die  Kewtoo  and  dw  pore  DAS  directions  bdiaves 
{uoperty  near  die  bomidaty.  Akmgsiqitotbebomidaiyisduis 
possiUe.  T1iewei0U$faniiiitgthecoait»natioaaieobtaiiiedbya2- 
variable  dual  planar  seanh  making  the  algorithm  a  hyMd 
muqdex-inlator  point  algoriduiL  ThealgcriduniciainsDAS'slang- 
step  ascent  property  while  diminaiing  its  hngging-die-boundaiy 
weidcoess.  Compiuational  results  are  pteseoied. 

Alexandnl^lito 

Dqartment  of  Industrial  and  Systems  Engineeiing 
303  Wen  Han 
Univetsi^  of  Florida 
Gainesvnie,  n.  3361 1 


Data-Parallel  Optinud  Shiqie  Design  of  Airfoils 

The  emergence  of  scalable,  massively  parallel  computers  has  made  it 
possible  to  solve  some  practical  shape  optimization  problems,  suih  as 
optimum  wing  design,  and  to  envision  the  optimal  design  of  a  complete 
aircraft  within  the  coming  decade.  Here,  we  describe  data-paralkl 
algorithms  mid  data  structures  for  a  class  of  nonlineaily-constrained 
optimal  shape  design  problems.  We  ^so  describe  an  implementatiao  on 
the  Conn^tion  Machine  CM-200  of  a  shape  optimization  methodology 
for  airfoU  design,  using  the  fulI-potentiBl  approximation  of  the  Naviet- 
Stokes  equations  for  dow  sinnilation. 

Omar  N.  Ghattas 
Carlos  E.  Orwco 

Carnegie  Mdloa  University,  Pittsbtugb,  PA 

Conputatlonal  Issues  la  the  laterior 
Point  Methods 

Interior  point  metboas  used  to  solve 
llnedr  prograsMiig  pjceblenis  are 


issues  are  dlsiuSSed  ilsiog  five  netlib 
proBl^s.  A  prilAl-duSr  prbjectlve 
algoritbm  (solved  J^'  -betb^ the- Big  M  and 
the  Two  Phase  IfetfaMs),  an  affine- 
scaling  algorltidi,  And  a  path-foilowi^ 
algorltlm  are  investigated  and  cdi^zed> 


Decomposiiion  in  1,P  on  Modified  Bwict  Fonclion 

We  consider  two  approaches  which  are  baaed  on  the  Modified  Barrio 
function  (MBF)  for  the  decomporitkm  of  a  Modc^iagona!  Kmar  pto* 
Ipainrning  problcfn 

The  firat  approach  b  ^>ptied  to  IJ*  with  tnequafity  finicing  constnifits. 
t'sng  the  MBP  we  remove  the  tmlang  conaiaiiita.  Then  we  find  the 
TTunmum  the  MDF  under  the  remaining  amatramts  for  a  fired  patalty 
parameter  and  fixed  {,agiaiige  molliplicia  This  iiuitiiiu^xi  b  used  td 
date  the  Lagrange  midtipfiera  for  the  Bnlcing  condraints  We  dtow 
thb  method  has  a  hnear  rate  of  convergence  whenever  the  prinud  peoMem 
has  a  unique  sedution 

fo  find  the  rronimum  of  the  MBI'  we  u-re  methods  which  dwon^wMc  the 
problem  and  en*hk  us  to  solve  the  suhofobiems  for  every  bioek  m 
W 

The  serof^  af^iroadi  we  apply  to  tmof  progrenu  with  «{0^ty  am* 
stnuntsandnon*ncgal}vevarial4»  Agam  the  MBF  b  uari  to  remove  the 
non-negatmUea  and  uang  Oie  MBf  mhumum  under  Itnear  conatiiints. 
we  update  the  reridtnda  for  the  direJ^trfdem.  Jbis  iiMhod  c^veiges 
with  a  linear  ttie  of  ommgaice  if  the  primid  proldem  has  a  uiuqae  sol* 
ut  »L  , 

ihe  roi^zition  of  Uua  method  lads  to  the  Newtra  mdbod- 

To  find  ^  fkwum  tkie  has  to  aidve  the  t^em  ^ 

eqwdiw  wfndt  ui  fins  caac  cat  be  decomposed  became  t^the 
£ag(m^  atm^ure  ^  the  1^. 

D.  hriso  irid  R.  As^ait 
IBM  TJ-  W«$em  ReaeaiiA  Cemer 


FmabigOiitimal  OrtboOiopKCtniqKMites 


«rily  Hi^c  cMsponats  in  pr^iM^oa.  ffe  spM^B^  = 

shear  ilr^ra  we  provide  uineAbd  fit  finding  Hie  steii^esl 
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composite.  Since  the  constraint  set  turns  out  to  be  the  conveac  hull  of 
a  surface,  and  sin;^  many  algorithms  for  computing  such  convex  hulls 
yield  lineu  approximations  instead,  the  problem  is  solv^  as  one  over 
a  large  number  of  linear  constraints. 

Rob  ,,.'pton 

Department  of  Mathematical  Sciences 
Worcester  Polytedmic  Institute 
Worcester,  MA  01609 
iiptonSarpi.  wpi.edu 

Jim  Northrop 

Department  of  Mathematics  and  Computer  Science 

Colby  College 

WatenoUe,  MB  04901 

jinorthrScolby.edu 

(207)  877-7249 

Using  Bcurier  Methods  for  Solvinr  Large-scale  Crystallographic 
Problems 

A  central  problem  of  X-ray  crystallography  is  to  determine  a  set  of 
phases  corresponding  to  experimentally  measured  X-ray  intensiti^. 
This  problem  can  be  formulated  as  a  large-scale  nonlinear  program. 
Even  small  problems  in  this  class  can  have  more  than  5,000  variables. 
Evaluation  of  the  objective  function  and  gradient  involves  three  dimen¬ 
sional  Fourier  transforms,  and  the  Hessian  matrix  is  both  dense  and 
generally  indefinite.  The  nonlinear  programs  are  solved  using  a  barrier 
approach,  with  a  truncated-N'ewton  method  to  solve  the  subproblems. 

Paul  B.  Anderson 
PRC  Inc. 

1500  Planning  Research  Drive 
McLean,  VA  22102 

Stephen  Nash  and  Ariela  Sofer 
ORAS  Department 
George  Mason  University 
Fairfax,  VA  22030 

Optimal  Design  of  Trusses  by  Sftooth 
and  Nonsnooth  Methods 

The  talk  will  describe  methods  for  optimal  design 
of  trusses  (bridges,  towers,  etc.).  These 
problems  give  rise  to  models  which-  are  Targe 
scale  and  often  nonconvex.  In  important  special 
cases,  we  derive  equivalent  formulations  which 
are  dramatically  stapler  (({uadratic,  or  even 
linear  programs) .  Often  the  equivalent  problems 
are  convex  but  nonsmooth.  We  report  on  the 
perfonoance  of  several  nonsmooth  methods  in 
solving  these  truss  design  problems. 

/Uiaron  Ben^Tal 

Faculty  of  Industrial  Engineering  and  Management 
Technion  -  Israel  Institute  of  Technology 
Haifa  32000,  Israel 

On-line  Optimal  Contred  m  Large-Scale  Water  Sjrstem 

The  p^>er  desoibea  an  appUc^on  of  mathonatiml  piogiaizunmg  and 
netwmh  flow  theo^  totKt  primal  omtnl  of  Bai^mia  wata  sys- 
tan.  The  impoitamecf  dm  i^lteatoD  lies  in  Ha  reaction  of  die 

coete,  mainty  tdatri  to  the  b^^nent  and  opgations 

fiondwrivnstocBffinait^vi^aisjn  tiiedly,  anddtemaintenanm 
cd  a  ^sod  qualify  of  snvice  to  dte  Qsets  the  adwert: 

'ne  pnAkm  pieasA  ffinKmMmdtfy,  bnAtainto  mi  state  and 

conbob  and  anralhimr 

naimc.ptoipmimtiig 

n^4d  to  _ 


R.  Grind,  G.  Cembrano 

Institut  de  Cihernetica  (UPC  -  CSIC) 

Diagpnal  647,  planta  2 
08028  Batedoua 
SPAiN 

A  continuation  uethod  for  linear  LI  estimation 

The  talk  concerns  the  problem  of  alnimiaing  a 
finite  sum-  of  absolute  values  of  linear 
functionals.  This  non-dlfferentiable  problem  is 
equivalent  to  the  linear  programming  problem.  The 
proposed  method  is  based  on  exact  smoothing  of  the 
objective  and  applying  Newton  type  methods  to  a 
sequence  smooth  problems.  After  a  finite  number 
of  smooth  problems  the  LI  solution  is  detected. 
Extensive  testing  Indicates  that  the  method  is 
superior  to  simplex  type  methods  for  large  scale 
problems. Witl.  1000  variables  the  new  method  is 
faster  by  a  factor  of  10  -  20  on  the  problems 
tested. 

Kaj  Madsen 

Hans  Bruun  Nielsen 

Institute  for  Numerical  Analysis 

The  Technical  University  of  Denmark 

DK-2800  Lyngby,  Denmark 

AN  ALGORITHM  FOR  NON-NEGATIVE  LEAST 

errok  minimal  norm  solutions 

In  this  paper  we  consider  non-negative 
solutions  of  a  system  of  m  lineai  enuations 
in  n  unknowns  which  minimize  the  residual 
error  when  the  m  dim,  space  is  equipped 
with  a  strictly  convex  norm.  Out  of  these 
solutions  we  seek  the  one  which  is  of  least 
norm  when  the  n  dim.  space  is  equipped  with 
a  strictly  convex  and  smooth  norm.  The 
algorithm  we  give  is  globally  convergent 
and  it  does  not  require  that  a  non-negative 
minimal  error  solution  be  found  first.  As 
a  special  case,  we  test  the  algorithm  for 
the  Ip-norms  (l<p«»).  the  algorithm  was 
implemented  in  Fortran. 

Panagiotis  Nikoloroulos 
and 

Christos  Nikolopoulos 

Dept,  of  Computer  Science 
BRADLEY  UNIVERSITY 
Peoria,  Illinois  61625 

On  the  sensitivity  of  paired  comparisons 

When  nsing  an  interactive  system  for  a  curve  fitting  problem,  the  us» 
specifies  a  set  oS  one-dimensional  data  and  a  model  who^  paraim-tes 
are  to  be  chosen  to  best  fit  the  data.  In  the  problem  of  tailoring  a 
curve  with  inibaitive  graphics  the  p«  to  malm  a  tteiw 

best  fit  among  different  mmputed  fits.  Tib  proc^.b  r^toted  to 
achieve  a  set  of  paired  Mmparto>ns.  It  b  assumed  that  the 
qnalitati  ve  information  that  Aould  be"  into^oia^  Into  the  fit.;®  thb 
talk  m  show  how  to  use  thbinforito^m 
to  estinuae.Uie  s«saUyify_  6f  the  ditto  T^informatiOT  is 
grahicaliy  and  psrt  by  the"  usw  to  ffnd  ontlhOT  He  wd^ts  1^'^^ 

Itottd  SMhang  and  Lm-Magnus  Notd^e 
Vnmidfy  of  Bogdi  '» 

Pqmrtotet  of.  Infcnmatito . 

BjfytehMd^bdo^  .  .  -  -j. 
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Shape  Matching  via  Piecewise  Linear  Approximation 

The  shape  matching  problem  is  concerned  with  fittkg  an  input  sh^e, 
represented  by  a  set  of  discrete  boundary  data,  to  a  drfect-free  shape. 
The  proposed  optimal  approadi  is  to  minimize  the  Euclidean  error 
norm  of  the  boundary  data  with  respect  to  the  model  shape.  The 
analysis  of  polygonal  objects  is  particularly  important  to  automated 
inspection  due  to  the  large  number  of  production  parts  with  this  type 
of  profile.  It  is  especially  crucial  to  many  machine  vision  applications, 
because  an  arbitrary  shape  can  always  be  approximated  by  a  polygon. 
This  presentation  will  include  two  shape  representation  schemes,  the 
matching  procedure,  and  some  computational  results. 

Jose  A.  Vsntura  and  Jen  Ming  Chen 

Department  of  Industrial  and  Management  Systems  Engineering, 

The  Pennsylvania  State  University 
207  Hammond  Bldg,  University  Park, 

PA  16802 

Numerical  experiments  with  an  interior  point  method  for 
large  sparse  convex  quadratic  programming. 

For  theoretical  and  practical  reasons,  quadratic  programming  problems 
(QP)  have  attracted  the  interest  of  the  mathematical  programming 
community.  In  particular,  interior  point-like  algorithms  have  been  ex¬ 
tended  to  deal  with  QP  problems  due  to  their  relative  success  for  solv¬ 
ing  large-scale  LP  problems  in  polynomial  time.  In  this  work  we  will 
present  an  implementation  of  the  interior  point  algorithm  proposed 
by  Goldfarb  and  Liu  The  algorithm  is  based  on  the  logarithmic 
barrier  function  method.  It  requires  the  solution  of  an  equality  con¬ 
strained  strictly  convex  quadratic  problem  at  each  Newton  iteration. 
The  implementation  relies  on  the  iterative  solution  of  the  Kuhn-Theker 
equations  associated  with  this  problem  with  a  preconditioned  conju¬ 
gate  gradient-like  method.  We  present  a  numerical  comparison  on  a 
set  of  non-trivial  strictly  convex  problems. 

J.L.  Morales-P^rez  and  R.W.H.  Sargent. 

Centre  for  I  'cess  Systems  Elngiaeering.  Inqierial  College. 

U.K. 

A  New  Modified  Newton  Method  for  Large-Scale  Quadratic 
Programming 

We  deserflje  a  new  efficient  method  to  solve  general  large- 
scale  quadratic  pmgrammii^  problems.  In  theoiy  the 
method  ^  globaliy  and  supetfinear^  convergent  aid  in 
practice  the  meth^  is  effi^nt  and  robust  The  method  Is 
applicable  to  both  positive-dennite  and  IndefMte  OP'S. 

We  tfiscuss  the  Ideas  behind  ttte  algorithm  and  the 
theoretical  results  and  will  present  numerical  results. 

Thomas  F.  Coleman,  Computer  Science  Department  Cornel 
University,  Upson  Hall,  IHiaca,  New  York,  14853 

Jianguo  Liu,  D^sartment  of  Applied  Mathemsdics,  Cornell 
University,  Sage  Hall,  Ithaca,  New  York,  14^ 

A  Robust  Algorithm  for  Special  Quadratic  Programming 

To  develop  a  robust  trust  re^on  algorithm  for  nonlinear  program¬ 
ming,  one  needs  an  efficient,  reliable  algorithm  for  equaliqr  constrained 
qua^atic  programming  (QP).  In  the  cont^t  of  nonlinear  pro^pam- 
ming,  the  quadratic  programming  algorithm  not  only  iiK«t  be  able  to 
compute  the  solution  to  the  QP  if  it  h»  a  unique  scdutirajjbut  it  must 
be  able  to  handle  1^  ofsecohd-order  suffic^cy  in  the  QP.  .Una,  the 
algorit  must  find  a  good  descent  daemon  of  zero  or  n^itive  curva-, 

ture  when  the  quadtatie  qbJ^H  innetion  is  unbounded  below  on  the 
feaslble.set.  If  the  QP  has  an  in^^  mmtber  of  srintiom,  ften  'Jte  al¬ 
gorithm  mil  calculi^  the  shorty  rf  the^  We  me  the  Bunch-Pinlett 
deomtpoeitlon  and  sMIt^  Power  ito^iem  to  rei^  all  the  g(^  men- 
Uoned  above.  Hiis  ^p'roarii  is  mrii.(nKm  than  ^ 
than  the  eigen-dttompoeitidh  sppfo^.' Als^lt  isi^y  to  e$16it^- 
alidism  by  using  this  approach:  Our  numeric  that  both 

the  sequoitisd  version  and  the  paialld  veisloh  of  tl®  ripmthm  are 
ite  efficient. 


Guangye  Li 

John  E.  Dennis,  and  Karen  A.  Williamson 

CRPC  and  Dept,  of  Mathematical  Science,  Rice  University 

Implementation  of  a  Scbur-Complement  Method  for  Large- 
Scale  Quadratic  Programming 

Many  engineering  applications  lead  to  large  and  sparse  numerical  opti- 
mizatiou  problems.  These  applications  include  data  fitting,  trajectory 
optimization  and  optimal  design  for  fiuid  dynamics. 

One  of  the  most  successful  methods  for  solving  numerical  optimization 
problems  is  sequential  quadratic  programming.  This  talk  focuses  on 
quadratic  programming  which  constitutes  the  inner-loop  of  this  opti- 
iidzatiott  method. 

In  particular,  this  talk  describes  implementation  of  a  quadratic  pro¬ 
gramming  method  based  on  a  sparse  symmetric  matrix  factorization 
and  use  of  its  Schur  complement.  A  factorization  of  the  Schur  comple¬ 
ment  is  updated  to  account  for  Chang's  in  the  active  set  of  constraints. 

Theoretical  aspects  of  the  method,  such  as  the  posedness  of  succes¬ 
sive  equality  constrained  problems,  will  be  considered.  In  addition, 
the  problem  of  obtaining  a  feasible  point  will  be  examined.  Tbst  re¬ 
sults  on  ’’real-world’’  engineering  problems  will  be  presented  along  with 
proposed  extensions  to  the  current  work. 

Paul  Frank  and  John  Betts 
Boeing  Computer  Services 
Seattle,  WA 

Proxinud  Minmuzatioiis  witt  D-functioia  and  the 
Massively  Parallel  Solution  of  Stochastic  Networks 

We  will  present  algorithms  for  the  solution  of  LINEAR 
stodtasHc  network  problems  on  massivdy  patalM  computers. 
The  al^rithms  combine  primal-dual,  row-action  algorithms 
with  the  proxintal  mirrimization  with  D-functions.  Numerical 
results  and  comparisons  with  epsilon-relaxation  algorithms 
will  be  reported. 

Stavros  A.  Zenios 
Soren  S.  Nielsen 
Deci^on  Sciences  Department 
The  Wharton  School 
University  of  Pennsylvania 
Philadelphia,  PA  19104 

The  DIMACS  Challenge:  A  Cooperative  Experime’.^al  Study  of 
Network  Fbw  and  Matching  A^rithms. 

Between  November  l9Nr  aitd  Octerirer  1991,  the  c^ter  for 
Discrete  Mathematics  and  Theoretica]  Computer  Science 
(DIMACS)  sponsored  a  cooperative  "algorithm 
implementation  contest*  among  members  of  the  research 
community.  Participants  implemented  al^rithms  for 
Maximum  Flows,  Min-cost  Flows,  Assignment,  and 
(noribiparitie)  Matching  (noUems,  and  pesfemned  exp^meidri 
studies  of  algorithmic  p^ormance.  ADIMACsgroap{novided 
standard  t»^em  definitions  and  ii^t  format^  and  si^ested 
tests  of  the  algorithms.  The  re^ts  of  dw  {no|ect  w^ 
p*esented  at  a  workshop  in  Octoba'  19'"’.  Ser^^  pograns, 
instance  igeiierators,  and  relat^  files  are  avaOdde  from 
Di  dACS  tirrougjh  anot^mous  fq>. 

Cather^C  McGeodi 
P^Hutmrat  of  Madianatics 
Ar^r^.QHlege 
Amher^MA  (fi0Q2 

Hn^g  the  Minimum  Cut  in  a  Network. 

We  consider  the  problem  of  rinding  the.  ininimim 
capacity  cut  In  a  network  G  wirii  ri  nodes,  this 
h^  applications  to  network  rdiabil^  arid  survhrabOi^ 
anci  is  useful  In  subroutines  for  other  network 
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optimization  problems.  One  can  use  a  maxmnan  flow 
problem  to  find  a  minimum  cut  separating  a  designated 
source  node  s  fnrm  a  draignated  sink  node  t,  and  by 
varying  the  sink  node  one  can  find  a  minimum  cut  in 
Gas  a  sequence  of  at  most  n  maximum  flow  problems. 

We  then  show  how  to  reiuce  the  nmning  time  of  these 
n  maximum  flow  algorithms  to  the  running  time  for 
solving  a  single  maxirhum  flow  problem. 

fiarudu  Hao 

GTE  Laboraiories  Incorporated 
40  Sylvan  Road 
Waltham,  M,\  02254 

James  B.  Orlin 

MTT  Sloan  School  of  Management 
Cambrulge,MA  02139 

Diagnosing  Infeasibilities  in  Network  Flow  Problems. 

In  the  case  that  there  is  no  feasible  flow  for  a  minimum 
cost  network  flow  model,  the  modeler  may  want  to 
diagnose  the  source  of  the  infeasibility  arui  correct  it  if 
possible.  A  "proof  of  Infeasibility"  (or  violating  set)  is  a 
set  S  of  nodes  whose  net  supply  exceeds  the  net  capadty 
of  arcs  leaving  S.  In  general,  there  may  be  a  large 
number  of  different  violating  sets.  We  give  procedures 
for  finding  violating  sets  with  certain  desirable 
properties  irrcludlng  file  following;  (1)  the  set  with  the 
most  infeasibility,  (2)  the  set  with  the  most  infeasibility 
per  nod^  and  (3)  violating  sets  S  that  are  minimal,  i.e., 
no  proper  subset  of  S  is  violating. 

Jianxiu  Hao 

GTE  Laboratories  hcorporated' 

40  Sylvan  Road 
Waltham,  MA  02254 

James  B.  Orlin 

MTT  Sloan  School  of  Management 
E53-357 

Cambridge,  MA  02139 

An  Introduction  to  Protein  Eblding — The  Second  Half  of  the 
Genetic  Code 

The  protein  folding  pioblons — how  a  linear  string  of  amino  adds  aides 
for  a  pred^y  folded  three^diineiaional  tnolccular  structure — is  one  of 
the  amtemporary  ptobiems  in  biophydcs  and  biotedmology.  Its  so* 

lution  would  have  aiotmoos  impact  on  medidne  and  technolc^,  open* 
ing  the  door  for  “desip^  m^^ab  and  tdlored  drugs, 
this  talk  will  provide  an  mtrAen  for  the  following  talks  on  optimiza¬ 
tion.  the  tmc  staictuid  nniu  tS  protdns  will  be  defined,  the  faioar* 
diy  of  ass^rdily  will  be  described,  and  Uie  current  status  of  tire  protein 
folding  problon  will  be  placed  in  a  ^obal  bautewoik^ 

Lynn  W.  Jdintid 

Biotechn<d(^  Program,  Comdl  Univasity,  Ithaca,  NY 

Use  of  Constndnta  and  Other  Approadms  to  Prot^  Foldmg 

Protdn  folding  problems  can  be  ubitrarily  la^;  they  are  hi^y  non* 
iinMr  and  have  roai^  hical  iriiiiiiiia.  th^  eduint  dynannc  hnu* 
qiaidty:  mai^  tenns  in  tin  ensgy  bmdioh  onfy  matte  yibta  the 
affected  lUoms  are  dose  We  disoiss  tiw  striK^e  of  tim 

pnblananddesmbesomeappTraAestoscdvingit.  Id  paiticdlar,  tem¬ 
porarily  irqKwng  snit^Ie  oa^^unts  appears  sometimes  to  be  Mphil. 

David  M.  Gigr  ' 

Ma^ai^  H.  IffM^t 

AT&T  Bdl  Lahw^ams,  Ifniray  Bill,  NJ 


Renormalizatkm  Group  and  the  Protein  Eblding  Probtoa 

We  will  present  an  ovoview  of  general  globed  optimization  techniques 
which  may  be  explicable  to  the  protein  folding  problem.  In  ptutieu* 
lar,  we  will  describe  the  application  of  tdiomulization  poup  methods, 
which  have  been  succe^il  in  other  difficult  problems  in  statistical 
physics,  in  this  context.  This  appioadi  can  be  used  to  provide  a  novel, 
deterministic  computattonal  umealing  procedure  that  should  be  ap¬ 
plicable  to  a  variety  of  glotal  minimization  problem  with  partially- 
separrhle  objective  functions. 

Panos  M.  Pardalos 

University  of  Florida,  Gainesville,  FL 

David  Sballoway 

Cornell  University,  Ithaca,  NY 

A  New  Computational  Approach  to  the  Protein 
Folding  Problem 

Protein  folding  problems  can  be  expressed  as 
optimization  problems.  Unfortunately,  the 
optimization  formulation  usually  requires  a 
global  minimizer  of  a  nonlinear  function 
of  many  variables  -  a  very  difficult  problem. 

In  this  talk,  we  discuss  a  new  approach  to 
this  problem  emphasizing  computational  issues, 
including  the  use  of  parallelism.  Preliminary 
computational  results  will  be  presented. 

Thomas  F.  Coleman,  Computer  Science  Department, 
Cornell  University,  Upson  Hall,  Ithaca, 

New  York,  14853 

D.  Shalloway,  Department  of  Biochemistry, 

Cornell  University,  Biotechnology  Building, 

Ithaca,  New  York,  14853 

Zhijun  Wu,  Advanced  Computing  Research  Institute, 
Cornell  University,  Engineering  and  Theory 
Center  Building,  Ithaca,  New  York,  14853 

Some  Saddle-Function  Splitting  Methods  for 
Convex  Programming 

By  arrlying  operator  splittings  to  the  saddle- 
point  formulation  of  convex  programs,  one  can 
derive  some  new  optimization  methods,  including 
an  alternating  direction  version  of  Rockefeller’s 
proximal  method  of  multipliers  (PMOM).  In 
general,  the  algorithms  contain  primal  proximal 
terms,  multipliers,  and  quadratic  penalties,  but 
exhibit  separability  absent  in  the  PMW1. 
Preliminary  conputational  results  are  reported. 

Jonathan  Eckstein 
Mathematical  Scienc".  Research 
Thinking  Machines  Corporation 
245  First  Street 
Cambridge,  HA  02142 

Monotone  Operator  Splitting  and  Linear 
Complementarity 

We  apply  various  splittings  an  operator 
astoclated  with  the  monotone  linear  complementar¬ 
ity  problOT  witftoftt  a  symmetry  assumption  on  the 
underlying  matrix  H,  Coraiitlons  for  convergence 
are  givOT  arid  preliminary  computational  experieiKe 
on  the  tohi^tion  machine  will  be  outlined, 

Jonathan  Eckstoin 
Hathenatical  Scierces  Rerarch 
Thinkirq  Machines  Oirporation 
245  Flrrt  Str«t  < 

Cmbridge,  fW  02142 
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Michael  C.  Ferris 
Computer  Sciences  Department 
University  of  Wisconsin 
1210  West  Dayton  St. 

Madison,  WI  53706 


Splitting  Methods  for  Symmetric  Affine  Variational 
Inequality  Problems,  With  Application  to  Extended 
Linear-Quadratic  Progrananlng 

He  show  how,  under  a  semi-quadratic  assumption, 
an  extended  linear-quadratic  programming  problem 
can  he  converted  into  a  syimnetric  affine 
variational  inequality  problem.  This  reformula¬ 
tion  provides  the  basic  framework  for  the  poten¬ 
tial  application  of  a  host  of  matrix  splitting 
methods,  exact  or  inexact,  for  solving  the 
extended  linear-quadratic  program. 

Jong-Shl  Pang 

Department  of  Mathematical  Sciences 
Johns  Hopkins  University 
Baltimore,  MD  21218-2A89 


Forward-Backward  Splitting  In  Large-Scale 
Optimization 

Among  splitting  methods  for  large-scale  optimiza¬ 
tion,  the  forward-backward  algorithm  holds 
special  potential  because  It  requires  backward 
steps  on  only  one  of  the  component  mappings.  It 
can  be  used  to  solve  saddle  point  problems,  in 
which  the  Lagrangian  is  the  sirni  of  expressions, 
one  of  which  Is  highly  separable  while  the  other 
Is  far  from  separable.  Such  problems  cover  a  wide 
range  of  models  In  dynamic  and  stochastic  optimi¬ 
zation.  For  these,  forward-backward  splitting 
leads  to  decomposition  Into  separate  suboroblems 
to  be  solved  in  each  time  period.  New  convergence 
results  support  the  viability  of  such  an  aporoach. 

George  H.-G.  Chen 
Department  of  Applied  Mathematics 
University  of  Washington 
Seattle,  WA  98195 

R.  Tyrrell  Rorkafellar 

Dept,  of  Hath. /Dept,  of  Applied  Mathematics 
University  of  Washington 
Seattle,  WA  98195 


Line-search  Techniques  for  Quasi-Newton 
Methods  in  Equality  Constrained  Optimization 

Quasi-Newton  methods  with  line-seucha  are  not  easy  to  im¬ 
plement  in  equality  <x>nstrained  t^timizatiagi.  The  nice  com¬ 
bination  of  the  BFGS  formula  wd  the  Wdfeline-s^rch  cannot 
be  readily  extended  b^use  of  the  difficnlty  in  tealhdng  the 
p<Mitivity  of  vfdjt,  where  »  the  change  of  sonte  gradient 
and  d/t  is  %ine  corresponding  step. 

It  is  known  that  this  extenmn  can  be  done  when  only 
the  projected  of  the  Lapan^an  is  updated.  A  v»y 

of  realizing  this  conasts  in  modi^ng  the  sesuch  path  at  the 
step-dK  trials  where  the  Wdfe  condition  Is  not  satisfied.  The 
path  bwxiines  pinewise  linear  and,  esymptotiailfy,  only  one 
evaluation  of  the  reduced  gradient  is  nei»ss^  p«’  iteration. 

We  wiU  preset  furthv  di^netical  r^nlts  on  this  sub¬ 
ject,  including  a  discii^ai  tm  the  onnectioa  betw^  the 
line-search  method  ud  the  iipdM  critoiem,  wUdi  deta- 
mines  when  mi  upd^  is  appri^riide.  We  wfll  dso  pfemt 
nnmerical  expmimmts  anapating  distent  implCTentarioiis 
with  the  SQP  method. 
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Jean  Charles  GILBERT,  INRIA  -  Rocquencourt 
BP  105,  73153  Le  Chesnay  Cedex,  FVance. 

A  Penalty  EVinction  Approadt  to  the  General  Bilevei  Problem 
The  bilevel  {.rogranuning  problem  is  a  two  level  mathematical  program: 

min  F{x,y) 

s*t"  G,(*,p)>0, 

3/ solves 

min  f{x,y) 

s.t.  gi(s,y)>0,  Vi6P  =  {l,--.p}. 

We  propose  solving  the  problem  by  replacing  the  inner  problem  by 
the  Kuhn-lhcker  first  order  necessary  optimality  conditions  and  then 
solving  the  resulting  single  level  problem  by  an  exact  penalty  function 
technique.  We  will  present  both  theoretied  and  preliminary  numerical 
results,  as  well  as  discussing  some  of  the  difficulties  and  advant^es  of 
such  an  approach. 

Paul  H.  Calamai 

Department  of  Systems  Design  Engineering 

University  of  Waterloo 

phcalamai@dial.waterloo.edu  Lori  M.  Case 

Department  of  Computer  Science 

University  of  Waterloo 

lmcase@neumacn.waterloo.edu 

Andrew  R,  Conn 

T.  J.  Watson  Research  Center 

P.  O.  Box  216,  Yorktown  Heights,  N.  Y.  1059S 

arconn@watson.ibm.com 


A  lYust  Region  Method  for  Nonlinear  Optimization  Problems 

In  this  paper,  we  consider  the  optimization  problem  with  nonlinear 
equality  constraints 

min  /(z) 
s.t.  c(z)  =  0 

where  /(z)  :  31"  — »  S'  and  c(z) :  3}"  —  31”, m  <  n.  The  usual  Newton 
or  quasi-Newton  method  has  to  deal  with  a  full  Hesrian  which  is  an 
n  X  n  mat-=x.  Therefore,  it  is  not  suitable  for  solving  large  problems. 
Here  we  suggest  a  reduced  Hessian  algorithm  with  a  double  dogleg 
method  to  solve  the  trust  r^on  subproblem  ^proxiinatdy.  The  detail 
of  the  algorithm  will  be  discussed  and  test  results  from  different  sets 
of  problems  wiU  also  be  presented. 

Yuan- An  Fan 

IMSL,  Inc.,  2500  Penman  Tower,  2500  CityWegt  Blvd., 

Houston,  TX  77042 
Jianzhong  Zhang 

Department  of  Mathematics,  City  Polytechnic  of  Hong  Kong, 

Iht  Chee  Avenue,  Kowloon,  Bong  Kong 
Detong  Zbu 

Depaitm^t  of  Mathematics,  Shanghai  Normal  Univerrity, 

200234,  Shanghai,  China 

The  Value  E\mction  in  Hiaarchical  Opthnizstion 

We  consider  the  properties  ot  (L.'  value  function  of  perturbed  hia:tT- 
cfaical,  two-level,  optimizatimi  problac.  The  properties  ct  rite vdiie 
function  are  one  mostue  of  the  st^ility  of  an  optimizaridn  problem. 
We  diow  that  UpsriiiU  type  properties  of  tb-  a^nin  multifunctiou 
for  the  Jow^  Ifvd  piohiCT  tnndate  to  Lio^itz  proporim  ot  the 
value  ihne^n  for  the  whole  prdbloa:  lUs,  cumUned  with  nonanooth 
anaiyris,  may  be  med  to  thrive  oprimali^  mnditions  for  htean^ 
cal  t^rimization  ptobleim,  llie  editions  ieqmted  for  thb  wbft  and- 
their  implications  for  the  study  of  the  aipnin  of  the  whede  hioar^cal 
optindziUion  pioblon  will  be  discussed. 

Jay  S.  IMmra 

Western  MiiAiph  Kalwia^o,  MI 

Rmdn  Zhrag 

Northern  Mithi^  Dnitwa^,  Matqn^te,  Ml 
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Parallel  Implement-  -.ion  of  Truncated  Newton 
Methods 

We  describe  the  parallel  Implementation  of  a 
class  of  truncated  Newton  methods  for  the 
solution  of  large-scale  unconstrained 
optimization  problems.  These  methods  are  of 
particular  interest  in  computationr  "here 
analytic  derivatives  are  available,  such  as 
potential  energy  minimization  for  large 
molecules,  or  neural  network  training.  The 
methods  are  characterized  by  a)  approximate 
solution  of  the  Newton  equation  by  Krylov 
subspace  methods,  with  a  truncation  criterion 
based  on  norm  of  the  residual,  and  b) 
approximation  of  the  required  Hessian-gradient 
products  by  gradient  differences.  Computational 
results  are  presented  for  aolution  of  a  neural 
network  problem  on  an  Intel  lPSC/860  MIMD 
parallel  supercomputer. 

Robert  H.  teary 

San  Diego  Supercomputer  Center 
P.  0.  Box  85608 
San  Diego,  CA  92186 

Vector  Performance  Criteria  in  Unconstrained  Opti¬ 
misation 

We  are  concerned  with  globalization  techniques  for  un¬ 
constrained  minimization  algorithms. 

Current  methods  for  ensuring  global  convergence  are 
based  on  the  enforcement  of  a  monotonic  decrease  of  the  ob¬ 
jective  function  values.  It  is  known  that  this  requirement  may 
cause  severe  inefficiencies  in  the  minimization  of  highly  nonlin¬ 
ear  functions.  To  overcome  this  difficulty,  some  nonmonotone 
algorithms  have  been  proposed. 

In  this  work  we  present  a  more  general  theory  of  global 
convergence  based  on  the  introduction  of  a  vector  performance 
criterion  and  we  relate  this  approach  to  the  use  of  vector  Lya¬ 
punov  functions  in  the  stability  analysis  of  dynamical  systems. 
Luigi  Grippo 

Dipartimento  di  Informatica  e  Sistemistka,  Unhrersitk  dl 
Roma  “Tia  Sapiensa”,  via  Eudossiana  18,  00184  Roma,  Italy 

FVancesco  Lampariello,  Stefano  Lucidi 

Istituto  di  Analisi  dei  Sistemi  ed  Informatica  del  CNR,  Viale 

Mankoni  30,  0018S  Roma,  Italy 

Implementing  a  Parallel  Asynchronous  Newton  Method  on  a 
Di^buted  Memoiy  Aidtitccture 

A  parallel  a^chionous  vo-sion  of  the  Newton  method  for 
solving  nonli^arqftimization  problems  has  .bMndev»:  ped 
In  pmdcular,  a  Uoarchical  parcel  scheme,  whereby  r  .jdple 
pioc^S(»5  are  used  within  e»di  tasks,  has  been  pn^rosed.  The 
aim  is  m  investigate  die  parallel  asynchronous  oehavior  of  the 
Newtem  method  for  die  solution  of  laige  scale  unconstrained 
optimization  problems  on  a  distributed  memoiy  parallel 
envinmmeat,  to  mcperimentally  ^ve  eWdrace  cd  tiie 
p<»sible  boiefiK  and  drawbacks  of  the  asynchronous  idea.  A 
set  of  test  problems,  with  different  characteristics,  has  been 
a%d  to  cany  oat  die  nummical  experiments,  with  the  aim  of 
evahn^g  and  as^^g  the  b^vior  of  the  iMuallel  algmthm 
when  fa^  with  sev^  land  of  problems.  The  results 
demonstrate  the  efficiency  of  the  asynchronous  parallel 
implmnmuatfeo. 

Domoiia)  Coi^nti,  Uido  Grto^netti,  Robeito  Musmamto 

D^t  di  Elettromca,  Monnitica  e  Sistemisdea  (D.£i4^), 
Uravoriti  d^ 

87036  RHide-C(»enza,  Iraly 


Modi^dug  the  BFGS  Update  by  Column  Scaling  Tedmiques 

We  consider  variable  metric  algorithms  that  use  an  approdmation  B 
to  the  second  derivative  matrix  in  order  to  calculate  the  seaieb  di¬ 
rection.  Specifically,  we  work  with  the  decomposition  ZZ^  =  S“*. 
Many  researchers  have  studied  modifications  of  the  BFGS  update  that 
apply  scaling  techniques  to  the  columns  of  the  matrix  Z.  The  author 
has  suggested  a  scaling  algorithm  that  preserves  global  and  superlinear 
convergence  and  outperforms  the  unmodified  BEGS  update  oh  a  range 
of  ill-conditioned  test  problems.  New  research  in  the  field  including  an 
extension  of  the  new  method  to  large-scale  problems  is  presented. 

Dirk  Siegel 

Department  of  Applied  Mathematics  and  Theoretical  Physics 

University  of  Cambridge 

Silver  Street 

Cambridge  CB3  9EW 

England 

The  Global  Convergence  of  a  Class  of  Primal 
Potential  Reduction  Algorithms  for  Convex 
Programming 

We  describe  the  global  convergence  of  a  class  of 
interior  point  primal  potential  reduction  algorithms 
for  the  linearly  constrained  convex  programming 
problem.  Interior  point  algorithms  for  convex 
programming  have  been  presented  which  require  that 
the  functions  involved  satisfy  an  unusual  Lipschitz 
condition.  Our  algorithm  is  the  first  potential 
algorithm  which  does  not  impose  any  such  condition. 
The  directions  used  by  our  class  of  algorithms 
are  sufficiently  g'ineral  so  as  to  include  as 
special  case  several  directions  that  have  been 
used  in  the  literature  in  the  context  of  LP 
problems. 

Renato  D.  C.  Monteiro 

Systems  and  Industrial  Engineering  Department 
University  of  Arizona 
Tucson,  AZ  85721 


On  the  Af-'ine  Trust  Region  Interior  point 
Algorithm  Jor  Quadratic  Programning 

The  subject  of  this  talk  is  the  theorical  and 
numerical  study  of  the  algorithm  for  quadratic 
programming  with  trust  region  and  affine  scaling. 

He  ehow  that,  under  mild  hypotheses,  the  algorithm 
converges  towards  a  point  satifying  the  first-order 
optimality  conditions,  and  give  an  estimate  of  the 
asymptotic  rate  of  convergence.  Our  hypotheses  are 
l)tbe  linear  independence  of  gradients  of  active 
constraints  and  2)that  the  quadratic  problems  where 
all  positivity  conditions  are  deleted  or  converted 
to  equalities  have  at  most  one  solution.  He  discuss 
the  numerical  iinplementation  and  give  numerical 
results  that  indicate  a  good  behavior  for  a  number 
of  teat  problems. 

M.  Bouhtou  and  P.  Bonnans 

INRIA,  BP105,  781S3  Rocquencourt, France 


Algorithms  for  the  Convex  Inequalities  Problem 

Let  fj,  1=1,2, _ ,m,  be  twice  continuously  dif¬ 

ferentiable  Convex  functions.  Let 
G  ■  {g|{x|f(x)  £  g}  #  1^}.  Then  there  exists  a 
unique  |  in  the  closure  of  G,  such  that 
IlS  \\2  "  II  siU  Is^G}.  We  develop  a  globally 
convergent  algorrthm  that  generates  sequences 
{xk)  and  {gk}  such  that  f(xk)  £  gk  and  gk 
converges  to  g  under  the  minimi  assumption  tlrat 
the  set  {x|f{x)  ^  is  noh-.empCv, 
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As  a  special  case,  when  &=0,  any  accumulation 
point  of  the  sequence  Cx^}  belongs  to  the  set 
{x|f(x)  <  0}. 

Motakuci  Venkata  Ramana  and  Shih-Ping  Han 
Department  of  Mathematical  Sciences 
The  Johns  Hopkins  University 
Baltimore,  MD  21218-2689,  USA 

Experimentation  with:  the  Interior  Cutting  Plane  Method 
(ICPM) 

The  interior  point  cutting  plane  method  essentiaUy  applies  to  convex 
programming.  It  deals  with  a  linear  relaxation  of  the  original  problem. 
The  relaxation  is  made  of  supporting  and  separating  hyperplanes  which 
are  sequentially  generated  by  a  so-called  oracle.  The  ICPM  strives  to 
follow  the  central  path  of  the  current  linear  relaxation,  but  the  path 
is  modified  by  the  introduction  of  new  cutting  planes.  This  strategy 
makes  it  possible  to  solve  a  convex  programming  problem  by  generat¬ 
ing  only  a  few  cutting  planes. 

The  method  has  been  subjected  to  rather  extensive  testing  on  a  variety 
of  problems,  ranging  from  geometric  programming,  to  standard  nondif- 
ferentiable  programs  and  to  the  decomposition  of  linear  programming 
problems.  It  has  been  found  robust  and  reliable.  We  shall  discuss 
various  implementation  issues  and  we  shall  present  the  results  of  our 
experimentations. 

J.-L.  GofBn 

Faculty  of  Management 
McGill  University 
1001  Sherbrooke  St.  West 
Montreal,  P.Que.,  H3A  IGo,  Canada 

J-P.  Vial 

Departement  d’economie  commerciale  et  industnelle 
Universite  de  Geneve 
2  rue  de  Candolle 
CH-1211  Genbve  4,  Switzerland 

Optimization  Methods  for  Elliptic  Systems 

Systems  of  semilinear  elliptic  partial  integro-differential  equations  arise 
in  the  study  of  competitive  systons,  optimal  damping,  and  semicon¬ 
ductor  modeling.  These  systems  may  be  transformed  to  compact  fixed 
point  problems  by  premultiplying  by  the  inverse  of  the  highest  order 
term,  typically  a  Helmholtz  operator.  The  resulting  problems  can  often 
be  attacked  with  conventional  Newton-like  methods,  such  as  Broyden’s 
method  or  the  chord  method,  if  a  good  preconditioner  can  be  found. 
The  search  for  such  preconditions  is  made  complicated  in  many  ap- 
plications  by  large  convection  terms  and/or  nonsmooth  nonlinearities. 
In  this  presentation  I  will  discus  some  of  the  issues  that  arise  in  con¬ 
struction  of  precondition's  and  proofs  of  sup^inear  convergence. 

C.  T.  Kelley 

North  Carolina  State  Univerdty,  Raio^,  NC 

Numericzd  Methods  fca  NonHsear  Parabt^  Control 
Problems 

Many  optimal  contrcd  problons  wiUi  partial  diffomtial  equations  de¬ 
scribed  by  evolution  proasses  occming  e.g.  in  heat  conduction  can 
be  refonmilated  as  optimization  prcdilans.  Oftm  the  cmrstrunts  and 
the  objective  funcv,^.  intitei^tinns^tmfminnlstkHiedibitaqtedal 
structure  whidi  can  be  used  for  the  detign  of  fast  numerical  algorithms. 
Also  the  dioice  of  function  spaces  is  an  nsne  which  influences  the  re¬ 
sults  on  the  ccmvergence  for  the  nmnsiml  metlmds.  We  discoss  some 
of  these  features  for  Soptentia  Quadratic  ftogramming  and  rdated 
methods.  We  presort  mimerical  reodts  for  some  nonlinear  boundary 
control  probh^. 

F.-S.  Knpfer  oid  E.  W,  Sadis 

UBivemtU''nief  , 
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Parallel  Optimization  in  Groundwater,  and  Petroletun  Re¬ 
sources  Managemmit 

A  number  of  optinuzation  problems  arise  in  the  moiagement  of  ground- 
water  mid  petroleum  resources.  The  dominant  computational  expense 
in  these  NLP  is  the  solution  of  the  p.d.e.  that  describe  flow  in  porous 
media.  We  will  describe  an  approach  to  such  problans  that  integrates 
domain  decomposition  methods  with  NLP  zdgorithms,  thereby  exploit¬ 
ing  computational  parallelism. 

Our  ides  is  basM  on  the  observation  that  in  the  context  of  NLP,  do¬ 
main  decomposition  ihMhods  contain  implicit  constraints  which  should 
be  made  explicit  in  the  NLP.  We  will  discuss  our  approach  for  the  case 
of  a  parameter  identification  problem  from  subsurface  flow. 

Robert  Michael  Lewis 
Department  of  Mathematical  Sciences 
Rice  University 
Houston,  Texas  77251-1892 

Augmented  Lagrangian  and  SQP  Techniques  for 
Nonlinear  Illposed  Inverse  Problems 

Augmented  Lagrangian  techniques  are  robust  solvers 
for  nonlinear  illposed  inverse  problems  combining 
the  equation  error  and  the  output  least  squares 
techniques.  Their  convergence  is  analyzed  and 
their  numerical  behaviour  is  compared  for 
different  norms  in  the  observation  space  as  well 
as  between  regularization  in  parameter  and  in 
output  space.  Reduced  SQP-methods  are  then 
compared  to  the  augmented  Lagrangian  technique 
both  with  respect  to  convergence  rate  and 
numerical  behaviour.  Finally  second  order  update 
augmented  Lagrangian  techniques  are  described  and 
compared  to  SQP  methods.  Numerical  results  are 
given  on  identifying  interfaces  from  boundary 
measurements. 

Karl  Kunisch 

Technische  Universitat  Graz 

Institut  fur  Mathematik 

Kopernikusgasse  24 

Graz 
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Computational  Comparison  of  Two  Methods 
for  Constrained  Global  Optimization 

Computational  results  comparing  two  diff¬ 
erent  linearly  constrained  concave  global 
minimization  algorithms,  evaluated  on  the 
same  set  of  test  problems,  will  be  pre¬ 
sented.  The  first  method  is  a  stochastic 
approach  which  applies  a  pair  of  bayesian 
stopping  rules  involving  the  number  of 
total  local  minima  found  and  the  fraction 
of  the  domain  explored.  T'’e  second 
method  is  a  deterministic  approach  util¬ 
izing  linear  underestimators  and 
sufficient  condition  tests. 

J.B.  Rosen 

Computer  Science  Department 
University  of  Minnesota 
4-192  EE/eSci  Building 
200  Union  Street  S.E. 

Minneapolis,  MM  55455 

A.T.  Phillips 

Computer  Science  Department 
United  States  Naval  Academy 
572  Holloway  Road 
Annapolis,  MO  21402-5002 
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COMPUTATIOHAL  APPROACHES  FOR  SOLVING  QUADRATIC 
ASSIGNMENT  PROBLEMS 

He  will  present  heuristics  and  exact  algorithms 
for  solving  the  quadratic  assignment  problem 
(QAP).  Computational  results  will  be  presented 
based  on  classical  test  problems  available  in  the 
literature  and  problems  generated  by  a  new  test 
problem  generator.  He  will  also  discuss 
parallel  algorithms  for  solving  the  QAP  and 
present  preliminary  computational  results. 

Tong  hi,  Penn  State  University.  Computer  Science 
Dept.,  University  Park,  PA  16802 
Panos  M.  Pardalos,  University  of  Florida,  Dept, 
of  Industrial  &  Systems  Engineering,  Gainesville, 

FL  32611 

An  MILP  Relaxed  Dual  Formulation  For  The 
GOP  Algorithm 

In  Floudas  and  Vlsweswaren  (1990),  a  new  global 
optimization  algorithm  (GOP)  was  proposed  for 
solving  constrained  nonconvex  problems.  The 
approach  involves  the  decomposition  of  the 
original  problem  into  primal  and  relaxed  dual 
subproblems  that  ate  solved  Iteratively  to 
converge  to  the  global  solution.  In  this  paper, 
a  new  formulation  of  the  relaxed  dual  problem, 
where  binary  variables  are  Introduced  to  represent 
combinations  of  bounds  of  these  variables.  Is 
proposed.  The  reformulation  enables  the  solution 
of  all  the  relaxed  dual  problems  at  each  iteration 
through  a  single  mixed-integer-  linear  programming 
(MILP)  nroblem.  The  reformulated  MILP  approach 
is  Illustrated  through  a  simple  example  and 
comparisons  with  the  original  algorithm  are 
presented. 

V.  Visweswaran  and  C.A.  Floudas  and  Brigitte  Jaumard 
Department  of  Chemical  Engineering 
Princeton  University 
Princeton,  N.J.  08544-5263 

Minimizing  the  Lennard-Jones  Potaitial  functicm 

cm  a  Massively  Para"*  lei  Ccmputer 

The  Lennard-dones  potential  energy  function  arises  in  the  study 
of  low-energy  states  of  protons  and  in  the  study  of  cither  stat¬ 
ics.  This  paper  presents  a  mathon^cal  treatmoit  of  the  potential 
function,  deriving  lower  bounds  as  a  function  of  tiie  dnsta  mse,  in 
both  two  and  three  dimenmonal  configurations.  Ihese  results  are 
^plied  to  the  minimization  of  a  linw  dtain,  or  pdyma,  in  two- 
dimmisional  qiace  to  illustrate  the  relationship  between  oietgy  and 
cluster  rite.  An  algorithm  is  presented  for  finding  the  minimum- 
energy  lattice  structure  in  two  dimenrimis.  Cwnputstional  resuits 
obtrined  on  the  CM-5,  a  masrivdy  paralld  processor,  support  a 
mathematical  proof  showing  an  essentially  linear  tdatim^p  be¬ 
tween  minimum  potential  energy  and  the  number  of  ahxns  in  a 
cluster.  (Computational  results  for  as  many  as  50000  atoms  ate 
presented.  This  largest  case  was  solved  on  the  CM-S  in  spptoxi- 
matriy  40  minutes  at  an  approodmate  rate  cX  1.1  ^giSops; 

G.L.  Xue,  R.S.  l&der 

Anqy  Pei:fcauance  CcD|xrtii]g  Besoarcii  Center 
UOO  South  Ifodiingtoo  Avenir 
Minnesota  Oent^ 
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J.B.  Ros^ 

(3cnpiter  Science  Departmait 
Uhiversity  of  Minnesota 
200  Itaicm  Street  S.E. 
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The  Functiooality  of  ADIFOR 

Library  packages  for  optimization  either  expect  the  user  to  provide  code 
for  the  Jacobians  or  the  Hessians  requited  by  the  optimization  algo¬ 
rithm,  approximate  the  required  derivatives  by  finite  differences,  or  else 
have  gone  to  great  length  to  devriop  derivative-free  algorithms.  How¬ 
ever,  given  the  code  defining  the  objective  function  and  the  constraints, 
the  techniques  of  automatic  difierentiation  support  the  coumuter  gen¬ 
eration  of  code  defining  the  deriv^ives  using  the  chrin  rule.  ADIFOR 
(Automatic  Difierentiation  In  FO^ran)  is  a  Fortran  souice-to-source 
translator.  Given  Fortran  code  for  a  function,  ADIFOR  employs  the 
data  analysis  c^abilities  of  the  PstraScope  Fortran  piogtanuning  en¬ 
vironment  to  generate  portable  Fortran  77  code.  The  calling  sequence 
for  the  ADIFORrgenerated  code  is  a  straight-forward  extension  of  the 
calling  sequence  for  the  original  code.  The  generated  code  uses  a  hybrid 
combination  of  the  forward  and  reverse  modes  of  automatic  differentia¬ 
tion  to  compute  the  derivatives.  ADIFOR  preserves  the  parallelization 
and  vectorization  already  present  in  the  code  and  extends  the  scope  of 
possible  further  parallelization  and  vectorization. 

George  Corliss 

Mathematics  and  (Computer  Science  Division 
Argonne  National  Laboratory 

The  Performance  of  ADIFOR  codes 

The  ADIFOR  project’s  goal  is  to  provide  exact  (up  to  machine  preci¬ 
sion)  derivatives  of  functions  defined  by  Fortran  programs  as  cheaply 
as  possible.  This  talk  outlines  the  implementation  of  ADIFOR  and 
presents  experimental  results  indicating  that  tb-  time  ropiired  for 
ADlFOR-generated  codes  to  compute  exact  derivatives  is  quite  com¬ 
petitive  with  divided  differences  on  ccd—  which  symbolic  differ¬ 
entiation  would  almost  certainly  fail..  We  conclude  that  ADlFOR- 
generated  derivatives  are  a  more  than  suitable  substitute  for  hand- 
coded  or  divided-difference  derivatives,  especially  eonsidcring  thrt  the 
availability  of  exact  derivatives  may  significantly  increase  the  eSdriiiy 
of  codes  in  which  good  derivatives  are  critical  to  convergence. 

Alan  Carle 

Center  for  Research  on  Parallel  Computation 
Rice  Univerrity 
P.  O.  Box  1892 
Houston,  TX  77251-1892 

Automatic  Differentiatioii  iu  Nonlinear  Programming  and  Pa¬ 
rameter  Identification 

In  this  talk  we  will  discuss  bow  automatic  diffinentiation  makes  fea¬ 
sible  the  solution  of  some  ODE  inverse  problems.  Our  algorithms  for 
estimating  the  parameters  that  appear  in  ordinary  differential  equation 
models  are  based  on  a  nonlinear  programming  framework,  and  by  in¬ 
corporating  the  structure  of  the  parameter  idoitificatiott  problon  into 
the  optimization  algorithm,  the  calculation  of  analyticai  derivatives 
required  for  the  optimization  becomes  both  tractable  and  cheiqi. 

Alan  Carle,  John  E.  Dennis,  Jr.,  Guangye  Li  and  Kamn  A.  WilUammn 

Carter  for  Research  ott  Paralld  Computation 

Rice  University 

P.O.Box  1892 

Houston,  TX  77251-1892 

Expmioiee  with  Various  Automatic  DifferentH^im  Tools,  in 
Orthogonal  Distance  RerTession 

In  this  talk,  we  examine  tire  effect  of  using  Jacobian 

by  automatic  diffetentiriion  on  the  performance  of  tte  orthEfmialj^ 

tance  t^tesrion  padnge  JDEPACiK.  Analyzing  r^^esricn 

arisng  at  NIST,  we  conqme  results  obtidned  ttstug 

ees  iterated  by  automatic  diifi»aitiation.  tools  sudi  as  ApiroR^^: 
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results  obtained  using  a  divided  diffetenee  Jacobian.  Seveid  charac¬ 
teristics  ate  consideted,  iudu^g  the  quality  of  the  solution,  the  size 
of  the  resulting  generated  code,  and  the  CPU  time  required  to  obtain 
the  solution. 

Janet  E.  Rogers 

Applied  and  Computational  Mathematics  Divirion 
National  Institute  of  Standards  and  Technology 
Boulder,  Colorado  80303-3328 

A  Scaling  Technique  for  Finding  the  Weighted  Annlyttc 
Center  of  a  Poly  tope 

Let  a  bounded  full  dimensional  polytope  be  defined  bv  the  system 
Ax  >h  whr  A  is  an  m  X  n  matrix.  Let  Oj  denote  the  ith  row  of 
the  matrix  A,  and  define  the  weighted  analglic  center  of  the  polytope 
to  be  the  point  that  minimizes  the  strictly  convex  barrier  function 
—  Wi  ln(af I  —  bj).  The  proper  selection  of  wrights  Wi  can  make 
any  desired  point  in  the  interior  of  the  poly  tope  become  the  weighted 
analytic  center.  As  a  result,  the  weighted  an^tic  center  has  sq>pllca- 
tions  in  both  linear  and  general  convex  programming.  If  some  of  the 
Wi’s  are  much  larger  than  others,  then  Newton’s  method  for  minimiz¬ 
ing  the  resulting  barrier  function  is  very  unstable  and  can  be  very  slow.. 
Previous  methods  for  finding  the  weighted  analytic  center  relied  upon 
a  rather  direct  application  of  Newton’s  method  potentially  resulting  in 
very  slow  global  convergence.  We  present  an  enhancement  of  Newton’s 
method  that  is  based  on  the  scaling  technique  of  Edmonds  and  Karp. 
Ihe  scaling  algorithm  runs  in  0('\/m  logW)  iterations,  where  m  is 
the  number  of  constraints  defining  the  polytope  and  W  is  the  largest 
wright  given  on  any  constraint.  The  complexity  of  each  iteration  is 
dominated  by  the  time  needed  to  solve  a  system  of  linear  ^uations. 

David  S.  Atkinson 

University  of  Illinois  at  UrbanvChampaign,  Urbana,  IL 
Pravin  M.  Vaidya 

University  of  Illinois  at  Urbana-Champaign,  Urbana,  IL 

Adding  and  Dokting  Constraints  in  a  Path-Following  Method 
for  Linear  Programming 

We  analyse  the  effect  of  shifting,  adding  and  deleting  respectively  of 
a  constraint  on  the  position  of  the  analytic  center,  the  distance  to 
the  central  path,  and  the  value  of  the  potential  function.  Based  on 
the  obtained  results  we  are  able  to  analyse  a  strategy  for  building  up 
and  down  the  linear  program  while  using  a  path-following  method. 
We  will  prove  that  in  the  worst  case  the  complexity  is  the  same  as 
Uie  complexity  of  the  standard  path-following  method.  In  practice 
this  build-up  and  -down  scheme  is  likely  to  save  much  computational 
efhut.  The  method  starts  with  a  (small)  subset  of  the  constraints,  and 
follows  the  corresponding  central  path  imtU  the  iterate  is  close  to  (or 
vidates)  one  or  mote  of  the  constraints.  Then  these  constrrint  are 
added  to  tiie  current  system.  On  the  other  hand,  when  the  current 
iterate  is  close  to  the  central  path,  constraints  whidi,  in  some  sense, 
lie  far  from  the  itende,  ate  deleted.  This  process  b  repeated  until  we 
reach  an  optimal  solution. 

D.  den  Hertog 

Delft  University  of  Tedinology,  Delft,  The  Nethalands 
£Lfisgs 

Delft  University  of  Technology,  Delft,  The  Netherlands 
T.  Terlaky 

Delft  Univarity  of  Technology,  Delft,  The  Netherlands 

On  the  Convergence  of  &iterior-Point  Methods  to  the 
Center  of  the  Sdntion  Set  in  Linear  Proj^ammisg  . 

The  notion  of  thetmtral  pl^  an  important  nde  in 
the  mnvergenn  anailiais  of  inteiior-ptrittt  methodi.  Many 
int^or-ptunt  algonAms  have  been  dev^ped  based  on  the 
prindple  of  following  ^  ten^  paA,  mther  dosdy  or 
otherwise.  However,  whether  soch  algorithms  actually 
omve^  to  the  center  ot  the  eolation  set.has  remtuned  an 
open  qnestkm.  In  this  pi^er,  we  danonstrate  that  under 
i^d  co^itkms,  whoi  the  iteration  seqnehce  graerated  fay  a 
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primal-dual  inteiior-pmnt  method  converges,  it  converges  to 
the  center  of  the  solution  set. 

Zhang 

Department  of  Mathematics  and  Statistics 
University  of  Maryland,  Baltimore  County 
Baltimore,  Maryland  21228 

Richard  A.  T^ia 

Department  of  Mathematical  Sciences 
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lRtenor*nxtcnnr  Aognwnicd  lagTsnpan  Apr”»ch  for  I  P 

We  conader  L4*  prohtems  of  the  form 

X*  »  arpnm  {{p,x)  \Ax-q,  x  2  0}  where 
/}, X  e  R”. 4 «  R". :  R^  -•  R^,  m<  ft 

We  are  Ueating  the  inequafity  constramts  with  the  Modified  namer  fuae* 
tion.  whkh  one  can  consider  as  the  Interior  Ai^fnctited  l^grangjan.  ami 
the  eqoafity  eomtramth  with  Oasrical  Augmoried  lagrarii^  term».  I^et 
i  >  0  be  the  penalty  as  wdl  as  the  bankr  panoncts,  v  c  iP*  be  the  vector 
of  dud  variables,  ucR*  he  tlw  of  dual  irddualv.  and 

{x|Ax»  Oiir  method  IS  based  on  the  pFopcTtiet  of 

the  function 


(2) 

xeintO* 

00 


Wc  start  with  an  tmtial  solution v"  c  w  0>  1.  .  i)c  R”. 
Suppose  that  x',  v*,  1/  have  afawly  been  found  at  oep  s,  then  wt  find  the 
next  approximation  by  the  formulas 


(3a)  x****aqjmn(flx.u*,v*.A)|xeR^I 

(3b)  r-l.  .ft 

(3c)  -a) 

We  prove  the  convcryncc  of  the  sequence  (x  u*.  v*}  to  the  primal  and 
dtad  sohrtioQ  and  define  the  cxRKfitkms  un^  .‘ideh  method  (3)  has  a 
linear  rate  of  convogcnce 

The  numerical  reafisation  of  method  (3)  leads  to  the  Newton  mclbod  for 
findtt^  the  ^>prp agnation  for  X** '  ami  updating  v  by  (3b)  and  (.V:) 


Rcouin  Polyak  and  Rina  Schfteur 
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Nonclassical  Ganss-Newton  Methods 

The  classical  Gauss-Newton  method  for  nonlinear  least  squares  m^ 
convoge  to  a  point  that  b  not  a  stationary  point  if  the  sequoice  of 
Jacobians  approaches  a  loss  of  rank.  Thb  talk  introduces  a  new  class 
of  Uneseardi  algorithms  in  whidi  the  search  direction  at  each  iteration 
b  an  unmodified  Gaiws-Newton  direction,  posribly  different  frinn  the 
dasrical  Gauss-Newton  directimt.  Global  oinvetg^ce  to  a  stationary 
point  b  a  consequence  of  tiie  fact  that,  in  the  woist  case,  the  Gauss- 
Newton  direction  that  b  used  b  actually  the  «deq>est-dese^t  direction. 

C.  Fraley 

Statistical  Sciences,  Inc.  Dqsartinent  cf  Statistics,  GN-22 

1700  Westiafce  Ave  N,  Suite  500  Univetrity  of  Wariiington 
Seattle,  WA  98109  USA  Seattle,  WA  98195  USA 

lraleyftstatsd.cmn  fokyftstib.wariuttgton.edu 

Finding  the  Global  Minimnm  erf  Nonlinear  Least  Squares  Us¬ 
ing  foal  and  bitertal  Aiithmetfo 

We  address  the  problem  of  finding  the  global  mininnun  of  a  nonlinrar 
least  squares  problem  wiA  box  mnstrainm  (NISB).  TheM  problons 
ate  cutrratiy  solved  by  uring  soAw»e,  rither  for.  local  nuiumizaUon  of 
NLSB-probloiB  or  for  ^obal  minimization  of  goieral  box  constrrined 
problems.  We  wmbtne  real  ud  int^val  arithmetic  in  using  a  stabilSed 
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Gaius-Newton  algorithm  for  local  minimization  and  a  revised  interval 
analysis  method  for  excluding  subregions  not  containing  local  minima. 
The  proposed  algorithm  is  suitable  for  implementation  on  parallel  com¬ 
puters  of  MIMD-type.  Now  a  sequential  implementation  is  discussed 
and  compared  to  the  interval  analysis  method. 

Jerry  Eriksson 

University  of  Umea  ,  Uroea  Sweden 
Per  Lindstrom 

University  of  Umea  ,  Umea  Sweden 

VARIATIONS  OF  STRUCTURED  BROYDEN  FAMILIES  FOR 
NONLINEAR  LEAST  SQUARES  PROBLEMS 

We  consider  methods  for  finding  a  local 
solution  to  a  nonlinear  least  squares  problems. 
Among  numerical  methods,  structured  quasi-Newton 
methods  seem  very  efficient. 

Recently,  factorized  versions  of  the  structured 
quasi-Newton  methods  have  been  studied  by  Sheng 
Songbai  and  Zou  Zhihong,  and  Yabe  and  Takahashi. 

In  this  presentation  ,  we  generalize  the  update 
of  Sheng  Songbai  et  al.  and  propose  a  new  family 
corresponding  to  the  Broyden  family.  Further  the 
relationship  between  the  factorized  quasi-Newton 
family  and  the  structured  secant  update  from  the 
convex  class  proposed  by  Martinez  is  suggested 
and  some  numerical  experiments  are  shown. 

Hiroshi  Yabe 

Faculty  of  Engineering 
Science  University  of  Tokyo 
Tokyo,  JAPAN 

Reladophip  between  S^ctured  and  Factorized 
uasi-N^ton  Methoos  for  Nonlinear  Least- 
guaresl^roblems 

Recently,  structured  quasi-Newton  methods  for 
nonlinear  least-squares  problems  have  been 
studied  by  several  researchers.  These  methods 
employ  JM  +  A  as  an  approximation  of  the 
Hessian  matrix,  and  give  updating  formulae  for  A, 
for  J  can  be  steadily  available,  analytically  or 
numerically.  Their  convergence  theorems  have 
been  established  based  on  the  bounded 
deterioration  theory. 

On  the  other  hand,  we  proposed  factorized  quasi- 
Newton  methods  in  the  viewpoint  of  preserving 
positive  definiteness  of  the  Hessian  approximation. 
Specifically,  the  factored  form,  ( J  +  LF(  J  -k  L ), 
was  employed,  and  also  their  convergence 
theorems  were  given.  However,  in  proving 
convergence  theorems,  our  approach  can  be 
considered  almost  the  same  as  that  of  structured 
quasi-Newton  me^iods  by  regarding  -I-  L'^'J 
■kL'^asA. 

In  this  paper,  following  to  this  observaUon,  we 
further  discuss  the  relationship  between  structured 
and  factorized  quasi-Newton  methods. 

Toshihiko  Takahashi 
Infomation  Pn>cessing  Center 
Kajima  Corporation 
2-7,  Motoakasaka  1-Chome,  Minato-ku, 

T<dcyo,  107,  Japan 

Hiroshi  Yabe 
Faculty  of  Engineering 
Science  TJniVerrity  of  Tokyo 
1-3,  Kagufazaka,  Shiiyukmku, 

Tokyo,  162^  Japan 


An.lnterior  Point  Algorithm  for 

Linear,  Complementarity  Problems 

Most  current  interior  point  methods 
for  the  linear  complementenrity 
problem  can  be  classified  as  the 
potential  reduction  method  and  the 
path-following  method.  Me  propose 
a  new  approach  which  solves  the 
corresponding  quadratic  progr2n)miing 
problem  directly,  using  the  scaled 
projections  of  gradients  of  the 
objective  function.  Then  we 
explore  the  polynomial-time 
convergence  property  of  the  new 
algorithms. 

Jiu  Ding 

Department  of  Mathematics 
Southern  Station  Box  5045 
Oniversity  of  Southern  Mississippi 
Hattiesburg,  MS  39406-5045 

A  Superlinearly  Convergent  0(Vnf,).iteratlon  Predictor- 
corrector  algorithm  for  Linear  Complementarity  Problems 

Ye,  Tapia  and  Zhang  proved  that  a  version  of  Mizuno-Tbdd- Ye  predictor- 
corrector  algorithm  for  LP  which  solves  the  LP  in  at  most  0{-^L) 
iterations  has  the  property  that  locally  the  duality  gap  converges  to 
zero  Q-superlinearly.  In  this  paper  we  extend  the  algorithm  to  a  da® 
of  linear  complementarity  problems.  The  extended  algorithm  posse^es 
the  same  global  complexity  and  local  superlinear  convergence  property. 

Siming  Huang 

University  of  Iowa,  Iowa  city,  lA 
Jun  Ji 

Florian  Potra 

University  of  Iowa,  Iowa  City,  lA 

SOLUTION  OP  LARGE  SCALE-MONOTONE  LINEAR  COM- 
PLEMENTARiry  PROBLEMS 

The  Linear  Complementarity  Problem  (LCP)  consists  of  finding  vectors 
z  and  tv  in  Rn  such  that 

w  =  q  +  Mz,  Z  >  0,  to  >  0,  ztw  =  0 

where  q  in  Rn  and  Af  in  Rnxn  ate  given.  The  LCP  is  said  to  be  mono¬ 
tone  if  its  matrix  M  is  positive  semi-definite.  In  this  talk  we  discuss 
the  most  important  direct  and  iterative  algorithms  for  the  solution 
of  large-scale  monotone  LCPs,  namely  prindpal  pivoting  algorithms, 
damped-Newton  and  proximal-point  procedure,  interior-point  meth¬ 
ods  and  projected-gradient  algorithms.  A  comparative  study  of  the 
elfidendes  of  these  algorithms  which  highlights  the  benefits  and  draw¬ 
backs  of  each  one  of  the  different  methodologies. 

Joao  M.  Patrido,  Joaquim  J.  Judice 

Departamento  de  Matematica,  Universidade  de  Coimbra, 

3000  Coimbra,  Portugal 

Luis  M.  Fernandes 

Escola  Superior  de  Tecnologia  de  Tomar, 

2300  Tomar,  Portugal 

Undamped  Newton  Method  for  Solving  Linear 
Compkanentarity  Problems 

Linear  C^pksnentarity  Problons  (LCP)  arkes  in  ^noime  ^iKb- 
rium  and, quadratic  optimization  problenia;  therefore  m^  praeU^ , 
problems  can  be  formulate  as  LCP.  Actu«%,  NeirtM  M^h<^'is  osi^ 
for  solving  LCP,  but  a  damped  fonimlatidn,  wlriffi  re^ditt  ttt  r^bf  a 
stepsize  procedure,  bM  to  be  used  in  ordtt  to  aitain^ol^  ediv^ence. 

It  has  oloefved  that  ibis  danip^  Newton 
imptaeUcal  when  exeesdra  Amuj^Iilce  stepd^  procures  iiam'i|b  be 
performed  at  many  iteraUons.  VlMipiove  tbepredca%  9m. 

vefgoK*  is  guaranteed  even  if  no  stepdze  ptcN^W  is  '  ’ 
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is,  Newton’s  method  solves  the  LCP  globally  and  with  a  superlinear 
rate  of  convergence  under  conventional  a^umptions.  Numerical  exper¬ 
iments  support  the  theory. 

Ubaldo  M.  Garcia-Palomares 
Universidad  Simon  Bolivar 
Departamento  de  Procesos  y  Sistemas 
Apartado  8900 
Caracas,  1086.  Venezuela 

The  Barzilai  and  Borwein  Gradient  Method  for  the 
Large  Scale  Unconstrained  Minimization  Problem 

We  consider  the  use  of  the  Barzilai  and  Borwein  gradient 
method  for  the  solution  of  large  scale  unconstrained 
minimization  problems.  This  method  requires  no  line  search 
and  so,  near  the  solution,  it  requires  considerably  less 
computational  effort  than  any  of  the  Conjugate  Gradient 
methods. 

We  discuss  the  convergence  properties  of  the  method  and 
present  numerical  results. 

Marcos  Raydau 
Department  of  Mathematics 
University  of  Kentucky 
Lexington,  KY  40506. 

The  Development  of  Parallel  Nonlinear 
Optimization  Algorithm  for  Chemical  Process 
Design 

study  Irn'estigated  parallel  nonlinear  opti¬ 
mization  for  chemical  process  design.  A 
sequential  successive  quadratic  programming 
algorithm  was  developed  with  the  BFGS  Inverse 
Hessian  update.  Algorithms  using  a  parallel 
finite  difference  Hessian,  Straeter's  parallel 
variable  metric  update,  and  Freeman's  projected 
parallel  variable  metric  update  were  investigated. 
Schnabel's  parallel  partial  speculative  gradient 
evaluation  technloue  was  used  to  calculate  the 
numerical  gradie  .  Simultaneous  function 
evaluations  were  performed  for  a  parallel  line 
search  algorithm.  Simultaneous  minimizations 
were  performed  with  the  sequential  BFGS  algorithm 
for  parallel  global  optimization.  The  success 
of  these  algorithms  show  potential  for  efficient 
minimization  of  design  problems. 

Karen  A.  High 

School  of  Chemical  Engineering 
Oklahoma  State  University 
Stillwater,  Oklahoma  7A078 

Richard  D.  La  Roche 
Gray  Resear cii,  Inc. 

Gray  Research  Park 
655  E.  Lone  Oak 
Eagan,  MN  55121 

Unconstrained  Minimization  on  Massivety  Pzuallel  Comput¬ 
ers 

We  describe  recent  experience  with  two  oimpulational  models  for  nms- 
sively  parallel  optin.zaticm  on  higfa-performann  supercomputers,  in¬ 
cluding  the  next-generation  Connection  Madiine.  Hie  ’’single-problem” 
model  employs  fine-grain  parallelism  to  solve  large-scale  problems.  Hie 
‘Tnulti-problem”  model  employs  Izuge-^ained  paralleiimn  to  address 
global  optimization  problons.  PorUiemngIe-problann»de],  We  present 
comparative  results  for  the  Huncated  Newton  (Nash)  and  the  LM- 
BFGS  (Nocedal  and  Liu)  on  a  number  of  large-scaie  test  problems. 
Ws  discuss  performance  in  terms  of  kemal  ^>eed,  iterations,  and  code 
adaptability.  For  the  multi-pioblCTi  model,  we  present  results  for 
stochastic  global  optimization  of  several  nonconvec  test  problems  us¬ 


ing  standard  algorithms  for  local  search.  We  discuss  performance  in 
terms  of  speed,  number  of  local  searches,  and  convergence  behavior  of 
the  local  search  routines. 

Robert  S.  Maier  and  Guo-Liang  Xue 

Army  High  Performance  Computing  Research  Center 

University  of  Minnesota 

Minneapolis,  MN  55415  USA 

Oa  the  Detection  and  Exploitation  of  Unknown  Sparsity 
Structure  in  Nonlinear  Optimization  Problems 

Given  a  known  sparsity  structure,  dramati'  computational  improve¬ 
ments  can  typically  be  realized  through  the  use  of  specialized  linear 
algebra  routines  and/or  the  use  of  graph  coloring  algorithms  to  ef¬ 
ficiently  generate  Hessian  approximations.  In  practical  applications, 
however,  the  true  structure  of  a  problem  may  not  be  obvious  to  the 
unsophisticated  user,  or  may  even  be  specified  incorrectly.  Another 
difficulty  involves  problems  for  which  the  sparsity  structure  changes 
during  the  iteration. 

We  investigate  the  consequences  of  errors  in  the  assumed  sparsity  struc¬ 
ture,  and  present  an  inexpensive  algorithm  for  detecting  significant  er¬ 
rors.  Global  convergence  Ls  demonstrated  in  a  trust  region  framework. 

Richard  G.  Carter 

AHPCRC,  University  or  Minnesota 

Fixed-Point  Quasi-Newton  Methods 

We  study  iterative  methods  defined  by 

^k+1  “ 

where  Xj^  e  IR*'  and  Ej^  lies  on  a  space  of 

parameters.  We  establish  sufficient  con¬ 
ditions  for  local  convergence  and 
for  convergence  at  an  ideal 
linear  or  superlinear  rate.  We  develop  a 
theory  of  least-change  secant  update 
methods  for  this  class  of  processes. 

Several  examples  are  given  showing  a  wide 
range  of  applications  of  the  new  theory. 

Jose  Mario  Martinez 

Dept,  of  Applied  Mathematics 

IMECC  -  UNICAMP 

CP  6065  -  13081  Campinas  SP 

E-MAIL ; MARTINE2@BRUC . ANSP . BR 

Dat«  Analysis  Ilechniques  for  OpzimizatioA  Code  TSest  Results 

The  comparison  of  test  results  for  optimization  codes  involves  fairly 
large  sets  of  multivariate  data.  This  poster  presentadon  wnsiders  s«ne 
of  the  presentation  and  analysis  approdies  whiA  have  been  u«d  by 
different  workers.  Hiese  ate  compz^  to  a  variety  of  tedmiques  re¬ 
cently  developed  or  popularized  in  statiscicai  res^rdi.  The  avmldiility 
and  ease  of  use  of  su^  methods  are  conddeted.  Hie  author  will,at- 
tempt.to  suggest  some  dioices  of  techniques  wlucb  require  littk  dfort 
or  expenditure  horn  the  user  but  whidi  duddate  important  features 
of  test  result  date. 

lohn  C.  Nash, 

Faculty  of  Administration, 

University  of  Ottowa^ 

Ottowa,  Ontario,  KIN  6NS. 
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sfflclent  and  Stable  Computation  of 
Quasi-Newton  Updates 

yuwSl-Newton  techniques  are  frequently  used  for 
the  numerical  solution  oi  quadratic  programming 
or  linearly  and  nonllnearly  constrained 
optimization  problems.  Ihe  key  computational 
step  of  these  techniques  is  the  updating  of  a 
symmetric  positive  definite  matrix  after  a 
symmetric  rank  two  modification,  involving  an 
addition  and  a  subtraction  of  dyads,  riost 
current  implementations  rely  on  updating  the 
Cholesky  factor  of  this  matrix  using  standard 
plane  rotations,  dome  inefficiencies  and 
numerical  difficulties  may  arise  mainly  due  to 
the  subtraction  operation. 

She  paper  discusses  efficient  and  stable 
quasi-Newton  updates  using  modified  iiouseholder 
transformations  and  hyperbolic  transformations. 

Vasile  dima 

Computer  Process  Control  laboratory 
uesearch  Institute  for  Informatics 
V1116  Bucharest,  Romania 

Efficient  Parallel  ’•ilnimization  Algorithms  in 
Computational  Fluid  Dynamics 

Parallel  computing  in  computational  fluid  dynamics 
has  grown  increasingly  important  in  the  last 
decade.  In  particular,  parallel  solution 
algorithms  for  discretization  equations  constitutes 
a  major  research  field.  This  presentation  concerns 
the  implementation  of  Snyman's  dynamic  minimization 
algorithms  as  nonlinear  solvers  for  systems  of 
discretization  equations  in  fluid  flow  and  heat 
transfer.  These  particular  algorithms  evaluate 
only  the  gradient  of  the  objective  function  and 
not  the  function  itself,  and  are  therefore 
efficient  parallel  algorithms.  Different  formula¬ 
tions  of  the  minimization  problem  for  this  appli¬ 
cation,  as  well  as  numerical  experiments  to  obtain 
the  parallel  efficiency  of  the  minimization 
algorithms  concerned,  are  presented. 

E.  de  Klerk  and  J.A.  Snjman 
Department  of  Mechanical  Engineering 
University  of  Pretoria,  Pretoria 
Republic  of  South  Africa 

L.  Fretorius 

Department  of  Computer  Science 
University  of  South  Africa 
Pretoria 
South  Africa 

A  Flexible  Elimuiatioii  Method  for  NonUnear 
Constrained  Optimization 

The  authors  propose  a  new  eliminatkiD  method  for  solving  problems 
in  the  SQP  framework.  The  theory  has  its  roots  in  the  Brown-Brent 
methods  for  nonlinear  systems  of  equations.  The  practical  motivation 
lies  in  the  nature  of  many  ”t«d-life”  problems,  especially  engineeiv 
ing  problems  where  the  constrtunte  are  gii%n  in  the  form  of  differ¬ 
ential  equations.  Such  problems,  when  dumtized,  are  usually  large 
and  8p»i«  Mid  have  a  structure  that  can  be  exploited.  The  proposed 
method  offers  .'^flexible  way  to  solve  problems,  given  a  particular  struc¬ 
ture.  The  consults  can  be  processed  in  groups,  aggregated  according 
to  various  criteria,  such  as  minimum  fill-in  during  solution,  degree  of 
non-lineanty,  or  natural  grouping.  Thb  flexibility  makes  it  possible 
to  «)lve  problems  of  varying  size,  sparsi^  and  structure  with  a  single 
optimization  code. 


Natalia  Alexandrov 
John  E.  Dennis,  Jr. 

Department  of  Mathematical  Sciences 
Rice  University,  P.O.  Box  1892 
Houston,  Tx  77251. 

Local  convergence  analysis  of  the  method  of  centers 

In  this  talk,  we  investigate  the  asymptotic  behavior  of  the  method  of 
centers  when  applied  to  the  nonlinear  program  miii^(i)<Q  f{x).  This 
method  consists  in  solving  a  sequence  of  subproblems 

minplog(/(a:)  -  <»)  - 

We  in.'estigate  conditions  on  p  which  ensure  that  the  solutions  i(<t) 
form  a  differentiable  trajectory.  If  x(t)  denotes  a  local  solution  of  the 
unconstrained  subprobiem,  we  define  a  function  h(x(t),t)  such  that 
h(x(t‘),t‘)  =  0  for  a  point  i*  =  i(<')  satisfying  the  sufficient  second 
order  conditions.  We  investigate  again  conditions  on  p,  this  time  to  en¬ 
sure  that  yi  0.  This  allows  us  to  apply  Newton’s  Method 

to  the  function  h,  thereby  yielding  a  quadratic  convergence  rate  with 
respect  to  function  values.  Finally,  we  evaluate  the  tradeoffs  of  ap- 
pTozimately  solving  the  unconstrained  subproblems.  More  precisely, 
we  propose  an  approximation  criterion  such  that  the  quadratic  con¬ 
vergence  rate  for  the  function  values  is  retained,  and  we  evaluate  the 
work  needed  to  obtain  such  an  approximate  solution.  Improvements 
are  made  available  by  the  use  of  an  extrapoP  tion  strategy,  as  used 
recently  in  numerically  efficient  penalty  algorithms. 

Abdelhamid  Bencli;.kroun 
Jean-Pierre  Dussault 
Abdelatif  Mansouri 

Departement  de  mathematiques  el  d’informatique 

Faculty  des  sciences 

Universite  de  Sherbrooke 

Sherbrooke,  PQ,  CANADA 

J1K2R1 

Bilevel  Formulations  in  Concurrent  Modeling  of  the  De¬ 
sign  Process 

Concurrent  modeling,  as  an  emerging  theme  in 
engineering  design  research,  also  offers  interest¬ 
ing  new  challenges  in  applied  optimization.  The 
basic  problem  is  to  include  downstream  product- 
life  considerations  in  early  design  decision-making. 

In  current  methods,  concurrency  has  usually  been 
modeled  by  different  multiobjective  formulations. 

As  a  way  to  further  improve  the  designer’s  in¬ 
sight  in  modeling  concurrency,  we  propose  the 
use  of  a  bilevel  formulation  and  its  various  inter¬ 
pretations  in  input  optimization  and  stackelberg 
games. 

Using  applications  from  mechanical  design,  this 
presentation  will  address  nondifferentiability  in 
bilevel  models  and  will  report  on  new  computa¬ 
tional  approaches  to  solve  these  models. 

J.  R.  Jagannatha  Rao 
Assistant  Professor 

Department  of  Mechanical  Enpneering 
The  University  of  Houston 
Houston,  TX  77204-4'i92. 

Nonlinfso-  Programming  Model  For  Software  Development 
Process 

Software  developer  deals  with  two  conflicting  objectives  of  minimiz¬ 
ing  the  resources  utilized  and  maxiinizing  the  quality  accomplished  in 
the  development  process.  This  pap»  develops  nonlinear  programming 
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model  that  enables  a  software  manager  to  determine  optimal  levels  of 
resource  allocation  in  each  stages  of  software  development  process  that 
maximize  the  software  quality  Within  the  given  budget.  Software  qual¬ 
ity  is  described  through  a  number  of  quality  factors  such  as  reliability, 
maintainability,  portability,  and  etc.  Each  quality  factor  is  a  function 
of  the  quality  metrics  which  affect  that  quality  factor.  Nonlinear  rela¬ 
tionship  is  assumed  between  resources  spent  and  level  of  quality  metric 
attained.  An  example  will  illustrate  the  model. 

Nalina  Suresh 

Department  of  Mathematics 
University  of  Wisconsin-Eau  Claire 
Eau  Claire,  VVI  54701 

A.J.G.  Babu 

Department  of  industrial  and  Management  Systems 
University  of  South  Florida 
Tampa,  Florida  33620 

An  interior-point  algorithm  for  quadratically  constrained  en¬ 
tropy  minimisation  problems 

Entropy  minimization  problems  with  linear  or  quadratic  constraints  are 
widely  used  in  engineering  and  social  sciences.  IVaditioiially,  the  solu¬ 
tion  of  such  problems  were  solved  by  Lagrange  multipliers  techniques. 
Interior  point  methods  for  linearly  constrained  entropy  minimization 
problems  have  recently  been  studied  and  they  have  proved  successful  in 
solving  some  large  scale  problems  in  image  reconstruction,  we  present 
an  interior  point  algorithm  for  quadratically  constrained  entropy  prob¬ 
lems.  The  algorithm  uses  a  variation  of  Newton’s  method  to  follow 
a  central  path  trajectory  in  the  interior  of  the  feasible  set.  The  algo¬ 
rithm  follows  some  central  path  called  trajectory.  This  approach  was 
also  used  by  other  authors  for  different  problems.  The  primal-dual  gap 
is  made  less  than  a  given  t  in  at  most  0(|  Int  \  y/m  +  n)  steps  where 
n  is  the  dimension  of  the  problem  and  m  is  the  number  of  quadratic 
inequality  constraints. 

Jun  Ji. 

University  of  Iowa,  Iowa  city,  lA 
Floria?  Potra. 

Univeisity  of  Iowa,  Iowa  city,  lA 

Optinnun  Design  of  Rotational  Wheel  and  Casing 
Structures  under  Transient  Themal  and 
Centrifugal  Loads 

Transient  thermal  and  centrifugal  loads  on 
turbomachinery  rotors  have  increased  with  recent 
increases  in  gas  temperatures  and  tip  speeds. 
Rotor  weights  must  be  decreased  to  improve  rotor 
dynamics  and  to  reduce  bearing  loads.  Moreover, 
blade  tip  clearance  must  be  decreased  to  improve 
aerodynamic  efficiency.  An  optimum  design 
technique  offering  the  lightest  possible  wheel 
shape  under  specified  stress  and  clearance  limits 
is  therefore  required. 

This  paper  introduces  an  optimum  design 
system  developed  for  turbo-machinery  rotors. 
Sequential  linear  programming  is  used  in  the, 
optimizing  process, and  non-stcady-state  thermal 
analyses  of  wheels  and  casings  are  performed  by 
numerically  analyzing  multi-ring  models.  Stress  and 
deformation  analyses  of  these  wheels  and  casings 
are  performed  by  using  Donath's  method  with  the 
same  multi-ring  model.  This  optimum  design  program 
is  applied  to  the  design  of  multistage  axial  flow 
compressor  wheels. 

Toshio  Hattori 

3rd  Dept. .Nech. Eng. Res. Lab, , 

Hitachi  Ltd., 

502,Raodatsu,Tsuchiura, Ibaraki, Japan 


The  choice  of  the  Lagrange  multiplier  in  the  framework  of 
successive  quadratic  programming  method 

We  study  the  choice  of  the  Lagrange  multiplier  for  equality 
constrained  optimization  problem  when  the  successive 
quadratic  programming  strategy  is  used  to  solve  the  problem. 
Some  of  the  fundamental  properties  of  the  distinct  Lagrange 
multiplier  formulas  will  be  discussed.  The  numerical  'tability 
of  all  these  Lagrange  multiplier  formulas  and  some  numerical 
results  will  also  be  presented. 

Debora  Cores 
Richard  Tapia 

Department  of  Mathematical  Sciences 
Rice  University,  P.O.  Box  1892 
Houston,  Tx  77251. 

Conditions  for  Continuation  of  the  Efficient  Curve 
for  Multi-objective  Control-structure  Optimization 

In  recent  years  there  has  been  considerable  interest  in  bi¬ 
objective  structural  optimization,  which  gives  the  designs 
(known  as  efficient  solutions)  where  one  objective  can  be  im¬ 
proved  only  at  the  expense  of  the  other  one.  The  optimal 
solutions  to  the  problem  of  minimizing  the  bi-objective  cost 
function  J  =  {J,,  Jc)  can  be  found  by  optimizing  the  convex 
combination  (1  —  q)J,  -f  aJe  of  a  structural  cost  J,  and  a  con¬ 
trol  cost  Jc.  A  recently  developed  active  set  algorithm  using 
homotopy  methods  to  trace  the  efficient  curve  has  been  imple¬ 
mented  for  the  bi-objective  control-structure  optimization  of  a 
ten-bar  truss  with  two  collocated  sensors  and  actuators.  The 
efficient  curve  for  this  example  consists  of  three  disconnected 
parts.  Two  parts  are  discontinuous  with  stationary  solutions 
bridging  the  discontinuities.  The  relevant  question  is  what  the 
conditions  are  for  continuation  of  the  path.  This  paper  at¬ 
tempts  to  apply  Robinson’s  general  theory  about  the  stability 
of  perturbed  systems  for  determining  such  conditions,  and  to 
examine  their  computational  feasibility. 

Joanna  Rakowska 
Department  of  Mathematics 

Raphael  T.  Haftka 

Department  of  Aerospace  and  Ocean  Engineering 

Layne  T.  Watson 

Department  of  Computer  Science 

Virginia  Polytechnic  Institute  &  State  University 

Blacksburg,  VA  24061-0106 

The  scaled  proxhnal  decomposition  on  the  graph  of  a  mono¬ 
tone  operator 

We  present  a  different  derivation  of  Spingam’s  decomposition  method 
for  convex  progrzunming  (Math. Prog.32, 2,1985).  It  is  based  on  the 
proximal  decomposition  on  the  graph  of  a  maximal  monotone  opera¬ 
tor.  The  convergence  of  the  method  is  proved  without  using  the  con¬ 
cept  of  the  PMtial  Inverse.  This  allows  us  to  add  a  scaling  factor  which 
accelerates  the  convergence  in  the  strongly  monotone  case.  These  re¬ 
sults  are  supported  by  numerical  experiments  performed  on  a  minisum 
facility  location  problem  with  mixed  polyhedral  norms. 

Philippe  Mahey 

Laboratoire  ARTEMIS 

IMAG,  BP  53X,  F-38041  Grenoble,  FVance 

Pham  Dinh  Tbo 

LMAI-  INSA  Rouen 

BP  86,  76131  Mont  St  Aignan 

France 
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Convex  Optimization  Problem  Yields  the  Mar.kov 
Process  Steady  Probability  Distribution 

We  show  that  the  solut’cm  of  a  steady  Koinogorov 
system  for  the  markov  process  probability  distribu¬ 
tion  minimises  the  convex  function  having  a  form  of 
free  energy  of  the  certain  thermodynamic  system. 
Based  on  this  observation  we  deploy  numerical 
methods  of  convex  optimization  and  statistical 
mechanics  for  approximating  the  steady  probability 
distjibution  of  large-scale  markov  processes.  We 
apply  this  approach  to  performance  analysis  and 
optimization  of  large-scale  circuit  switched 
communication  networks. 

Vladimir  Marbukh 
NYC  Department  of  Sanitation 
Operations  Management  Division 
125  Worth  Street,  Room  811 
New  York,  NY  10013 

A  LAGRANGIAN  DUAL  APPROACH  FOR  ASSIGNING  TOOLS  TO 
MACHINES  IN  A  FLEXIBLE  MANUFACTURING  SYSTEM 
The  flexible  manufacturing  system  (FMS) 
considered  has  machines  capable  of  handling  several 
cools  stored  in  a  magazine.  Magazine  capacity  is 
restricted,  and  tools  can  occupy  mote  than  one  unit 
space.  Cluster  analysis  techniques  determine 
dependency  between  each  oair  of  tools.  Tools 
commor  in  a  production  sequence  and  located  in 
different-  rachines  result  In  FMS  travel.  A  linear 
integer  program  is  formulated  to  minimize  travel 
among  a  predetermined  number  of  machines. 

Lagranglan  relax.atlon  is  applied  to  a  set  of 
constraints,  resulting  in  a  separable  problem.  The 
dual  problem  is  solved  by  a  subgradient  algorithm. 

T.  H.  D' Alfonso  and  J.  A.  Ventura 
Department  of  Industrial  and 
Management  Systems  Engineering 
The  Pennsylvania  State  University 
University  Park,  PA  16802 

Optimal  Design  for  Model  (i=ax/(l+bx) 
with  Multiplicative  Error 

We  solve  an  optimum  experimental  design  problem  which 
involves  a  nonlinear  statistical  model  (i=ax/(l+bx)  with 
multiplicative  random  error.  The  model  has  been  used  in 
various  industrial  fields,  where  it  is  named  as  Langmuir  model 
OT  Michaelis-Menten  model.  In  both  finite  sample  case  and 
asymptotic  case,  we  find  the  location  of  the  design  points 
(levels)  the  control  variable  and  the  weight  at  each  point  such 
that  the  generalized  variance  of  the  estimates  of  the  parameters 
a  and  b  is  minimized.  The  assumptions  for  achieving  this 
qitimization  are  reduced  to  minimum.  The  methodology  can  be 
applied  to  otho*  nonlinear  regression  optimal  design  problems. 

(1)  ShankangQu 

(2)  Shriniwas  Kaui 
Dqiattment  of  Statistics 
University  of  Missouri-Columbia 
Columbia,  MO  65211 

Pattern  Recognition  and  Classification  Using  Time  Series 

Pattern  recognition  is  concerned  with  comparing  a  shape  A,  which  is 
found  in  a  scene,  to  a  set  of  shcqies  B,  which  are  pre-stored  as  reference 
shapes.  Based  on  a  similarity  measure,  the  shape  A  will  be  recognized 


and  classified  as  one  of  the  reference  shapes  in  B.  An  investigation 
of  a  two-dimensional  object  recognition  technique  based  on  the  use  of 
autoiegr^ive-integrated-moving  average  (.ARIMA)  approach  «  pro¬ 
posed.  The  boundary  profile  of  the  object  is  first  extracted  as  a  set  of 
sequential  disejete  data.  This  set  of  data  is  then  described  in  a  time 
series  manner.  .An  ARlMA  scheme  is  applied  to  derive  the  best-fitting 
model  bated  on  statistical  evaluation.  Thb  recognition  process  uses  the 
sum  of  weighted  Euclidean  distances  of  the  model  parameters  between 
the  input  shapes  and  the  reference  shapes.  This  approach  is  invariant 
to  the  object  size,  position,  orientation,  and  the  starting  point. 

Jen-Ming  Chen,  Jose  A.  Ventura  and  Chih-Hang  Wu 
Department  of  industrial  and  Management  Systems  Engineering 
The  Pennsylvania  State  University 
207  Hammond  Bldg,  University  Peuk,  PA  16801 

Numerical  Experiments  with  One  Dimensional 
Adaptive  Cubic  Algorithm 

A  code  and  numerical  experiments  with  one  dimen¬ 
sional  adaptive  cubic  algoritlai  are  presented. 

It  is  demonstrated  that  the  clgorithm  is  applicable 
for  full  global  optimization  of  a  large  class  of 
functions  including  discontinuous  and  unbounded 
functions.  Experiments  with  such  functions  show 
that  successive  runs  yield  monotonically  improving 
results  which  descend  onto  the  set  of  all  global 
optimizers,  if  the  sequence  of  experimental  runs 
is  properly  organized. 

Andre  Ferrari 

LASSY,  tftiiversltS  de  Nice-Sophla  Antipolis, 
equipe  de  I'URA  1376  du  C.N.R.S., 

41  Bd.  Napoleon  TII,  06041  Nice,  CEDEX,  FRANCE 

Efim  A.  Galperin 

DSpartement  de  mathimatiques  et  d'informatlquc 

UniversitS  du  QuSbec  a  Montreal 

C.P.  8888,  Succ.  A,  Itontreal,  Que.,  CANADA  H3C  3P8 

A  Random  Global  Search  Technique  for  Lipschitz  Functions 

We  present  results  of  a  random  search  technique  for  global  optimization 
of  Lipschitz  continuous  functions.  This  is  in  answer  to  the  ongoing 
challenge  of  efficient  algorithm  development  in  this  area.  In  particular 
our  algorithm  is  an  attempt  to  approximate  Pure  Adrq>tive  Search.  It 
"brackets”  the  level  set  with  upper  and  lower  envelopes,  using  Lischitz 
cones.  This  paper  explores  the  expected  closeness  of  the  bracket  to  the 
level  set  for  various  functions. 

Regina  Hunter  Mladineo 
Management  Sciences  Dept., 

Rider  College,  Lawtenceville,  NJ  08648. 

An  Algorithm  for  Graph  Imbedding 

An  algorithm  is  presented  for  imbedding  a  copy  of  a  graph  A  into 
graph  B.  The  algorithm  uses  penalty  functions  which  penalize  for  self¬ 
intersection  and  simulated  annealing  to  minimize  the  penalty.  The 
algorithm  is  conveniently  implemented  on  parallel  platforms.  Assum¬ 
ing  imbeddings  of  A  into  B  exist,  the  algorithm  can  be  used  further 
to  search  for  imbeddings  with  minimum  edge  lengths.  Applications  for 
adapting  a  given  parallel  algorithm  for  different  parallel  platforms  are 
described. 

Yaghout  Nourani,  Andrew  Klinger,  Luqing  Wang,  and  Peter  Salamon 
Department  of  Mathematical  Sciences 
San  Diego  State  University 
San  Diego,  CA  92182 

The  Rtverse  Shortest  Paths  Problem 

The  inverse  shortest  paths  problem  in  a  graph  is  considered,  that  Is  the 
problem  of  recovering  the  arc  c<Bts  given  some  information  tffiout  the 
shortest  paths  in  the  graph.  The  problem  is  first  motivated  by  some 
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practical  examples  arising  from  important  applications.  An  algorithm 
for  one  of  the  instances  of  the  problem  is  then  proposed  and  analysed. 
Preliminary  numerical  results  are  reported.  The  problem  where  arc 
costs  are  subject  to  correlation  constraints  is  also  considered.  A  gener¬ 
alization  of  the  first  algorithm  is  then  presented  with  some  numerical 
experience. 

Didier  Burton  and  Philippe  Toint 
Faculties  Universitaires  de  la  Paix 
Belgium 

Optimization  of  Steiner  Nodes  and  Trees  on  a 
Hypercube  Architecture 

Given  a  set  of  N  nodes,  randomly  distributed  on  a 
hypercube  network,  find  an  optimal  Steiner  tree 
that  minimizes  the  number  of  links  needed  to 
connect  the  N  nodes. 

In  this  paper  it  is  proven  that  for  N=3  the  corre- 
■sponding  Steiner  node  is  unique  and  an  efficient 
method  is  developed  that  computes  this  node.  This 
result  was  utilized  to  develop  an  algorithm  with 
time  complexity  0(N2  log  N)  that  closely  approxi¬ 
mates  the  optimal  Steiner  tree.  The  results  of 
this  paper  have  been  experimentally  verified. 

Nikolaos  T.  Liolios 
Computer  Methods  Corporation 
2487  Stone 
Ann  Arbor,  MI  4810S 

Dionysios  Kountanis 
Western  Michigan  University 
Department  of  Computer  Science 
Kalamazoo,  MI  49008 

Two  Approximation  Algorithms  for  the  Routing 
Problem 

Several  algorithms  have  been  presented  in  the  past 
that  construct  approximate  solutions  to  the 
optimal  Rectilinear  Steiner  Tree  problem. 

This  paper  reviews  some  of  the  known  efficient 
routing  algorithms.  These  algorithms  are  experi¬ 
mentally  analyzed  using  their  time  complexity, 
total  size  of  the  resulting  Steiner  tree,  number 
of  changes  in  direction,  separability  and 
stability  as  quality  measures. 

Two  new  algorithms  are  also  presented  and  analyzed. 
It  is  shown  that  both  algorithms  perform  better 
than  the  previously  know  algorithms,  relative  to 
the  above  mentioned  criteria 

Dionysios  Kountanis 
Western  Michigan  University 
Department  of  Computer  Science 
Kalamazoo,  Ml  49008 

Nikolaos  T.  Liolios 
Computer  Methods  Corporation 
2487  Stone 
Ann  Arbor,  MI  48105 

Discouthauous  Piecewise  Differentiable  Optimization 

A  thajretica!  framework  and  a  practical  algorithm  are  presented  to 
solve  discontinuous  piecewise  diffefntizAle  optimization  problems.  A 
penalty  approach  allows  one  to  consider  such  problems  subject  to  a 
wide  range  of  constraints  involving  piecewise  differentiable  functions. 
The  descent  algorithm  elaborated  use*  active  set  and  restricted  gradi¬ 
ent  approaches.  It  is  a  generalization  of  the  ideas  used  to  deal  with 
nonsmootbness  in  the  f|  exact  penalty  function.  Numerical  results  will 
al»>  be  presented. 

Andrew  R.  Conn 

T.  J.  Watmn  Research  Center,  P.  0.  Box  218.  Yorktown  Heists.  N. 
Y.  10598 


arconn@lwatson.ibm.com 
Marcel  Mongeau 

Centre  de  recherches  mathematiques,  Universite  de  Montreal,  C.  P. 
6128,  Succ.  A,  Montreal,  Canada  H3C  3J7 
mongeau@ere.umontreal.ca 

Nuclear  Cones  and  Pareto  Optimization 

We  present  a  general  necessary  and  sufficient 
existence  test  for  Pareto  optimum  in  a  general 
ordered  locally  convex  space. 

By  this  result  we  can  see  the  importance  of 
nuclear  cones  in  Pareto  optimization. 

Several  interesting  conclusions  are  also  obtained. 
George  Isac 

Departement  de  Mathematiques 
College  Militaire  Royal 
St-Jt  Quebec 
Canada,  JOJ  IRO 

OTUDT  (»r  SOME  MULUPOHT  FIANAR  SnUFUME 
DMCcamNomEs  (KniMizAiKm  of  theib 

CHARACTKRlSnCS  BY  CX»}S11»IATKH«  OF  THEIB 
FCHOI 

TUb  P^iur  IVeaenta  one  ^iproadi  tar  the  Study 
of  Multiport  Planar  StaripUne  Structurea  Using 
Isotn^ic  (»>  Aniaota^k  Substrate. 

Our  Woric  is  Baaed  on  tbe  ComhirmMoa  of  the 
Conventkninal  Boundary  Bleinait  Iifatbod  in  the 
Junctkai,  with  Equivalent  Wav^uide  Mod^  or  Edge 
Line  Concept  fbr  the  TVanamiaakn  lines.  Using 
Qraen'a  FVumula  far  the  Inner  Junction,  the  Expression 
of  the  ^ectnunagnetk  FSdd  at  Any  Point  can  be 
Obtained.  Our  Approach  AUowa  Us  to  Opthnixed  the 
Qivaeteriatica  of  the  Compensated  Bend  or  Tee  by 
Conaideratiim  of  the  Fonn. 

ChifatlaaCAVAIU, Henri  BAUBSAMU 

Laboiatoire  (TEfectronique,  ijElflT, 

A  Hue  Chaurles  CABDCHEU 
sum  TOULOUSE  CEIffiX 
.taoqiiMCOUOT 

Laboratoira  d'Analyse  Wuaririqiia 
UalveniM  nmlSABA’lUOt 
ns,  Route  de  NABStMNE 
sum  TOULOUSE  France 

On  Width  Minimization  by  Shift 
Transform  Interval  Multiplication 

Applying  interval  arithmetic,  we  may  find  reliable  solution  bounds 
in  finite  digit  computations.  In  interval  function  evaluation,  we  need 
design  algorithms  to  minimize  the  width  of  result  intervals.  People 
have  studied  the  standard  centered  form  to  bound  the  range  of  func¬ 
tions  and  claimed  it  is  oplimal.  In  this  presentation,  we  treat  the 
centered  form  as  a  specif  case  shiR  transformation  We  present' 
that  the  centerized  form  may  not  be  optimal  in  genet  J.  This  is  be¬ 
cause  the  centerization  may  cause  lar^  width  penalty  from  otbev 
terms.  We  present  algoritrims  to  apply  general  shift  transformations 
to  obtain  optimal  results  for  certain  functions  Numerical  examples 
Will  be  diKUssed  also. 

Chenyi  Hu 

Department  of  Applied  Mathematical  Sdenees, 

University  of  Houston-Downtown, 

Houston,  TX  77002. 
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Optimal  Sampling  Design  for  Dynamic  Systems 

We  d^ribe  the  use  of  Quasi-Newton  nonlinear  optimization  methods 
to  design  optimal  sampling  schemes  for  dvnamic  systems.  The  system 
b  assumed  to  be  described  by  a  set  of  ordinuy  differential  equations 
that  include  a  number  of  physical  puameters  to  be  identified.  The 
objective  of  the  optimal  sampling  design  problem  b  then  to  select  val¬ 
ues  of  sampling  d^ign  variable  that  minimize  the  determinant  of  the 
theoretical  parameter  covariance  matrix.  This  criteria  b  equivalent  to 
minimizing  the  volume  of  a  statbtical  confidence  region  for  the  pa¬ 
rameters.  Since  the  determinant  of  the  parameter  covariance  matrix 
involves  first  order  derivatives  of  the  system  state  variables  with  re¬ 
spect  to  the  par'meters,  the  gradients  of  the  sampling  design  objective 
function  requires  second  order  derivatives  of  the  dynamic  system.  One 
key  feature  of  the  numerical  approach  b  the  use  of  dynamic  system 
sensitivity  analysb  techniques  to  calculate  the  needed  first  and  second 
order  derivatives  efficiently  and  accurately.  The  general  approach  b 
applied  to  a  complex  biological  process  that  describes  the  processes 
and  reaction  rates  involved  in  the  conversion  of  substrate  to  biomass, 
with  the  consumption  of  an  electron  acceptor.  In  thb  example,  the 
optimal  sampling  design  approach  b  used  to  design  latch  experiments 
for  use  in  estimating  various  biochemical  parameters. 

James  G.  Uber 
University  of  Cincinnati 
Cincinnati,  Ohio 

An  Algorithm  for  Solving  Linear  Inequality 
System 

Solvir-g  a  system  of  linear  inequalities 
is  one  of  the  fundamental  problems  in 
optimization,  A  descent  method  to  solve 
the  question  is  presented  in  this  paper. 
Usuallyt  its  decent  direction  can  be 
obtained  via  the  solution  of  a  linear 
least  square  problem,  otherwise,  we  need 
to  solve  a  constrained'least  square 
subproblem.  The  step  factor  for  the 
search  direction  is  easy  to  calculate. 
Numerical  esqjeriments  illustrate  the 
feasibility  of  the  new  algorithm,  but  an 
efficient  code  for  solving  the  special 
constrained  least  square  problem  is 
necessary, 

Jiasong  Wang,  Professor 
Department  of  Mathematics 
Nanjing  Universily 
Nanjing,  Jiangsu  Province 
P.R. CHINA  210008 

Modelling  of  the  vectors,  uniformly-distributed  on  all  direc¬ 
tions  in  some  hyperplane  intersection 

It’s  considered  the  method  of  random  vector  generation.  The  vec¬ 
tors  must  have  uniformly  distribution  and  must  belong  to  some  hyper¬ 
planes.  Thb  procedure  of  modelling  b  necessary  for  random  search 
methods  when  various  parameters  must  be  satisfactory  for  some  linear 
limits.  Analo^cal  problem  b  arrived  in  iptimbation  on  multicompo¬ 
nent  mixture. 

First  it’s  used  the  mil-known  algorithm  of  modelling  of  the  points, 
unifonnly-custribnted  on  (n-k)-diinensional  sphere  (k-num-  of  lim¬ 
its).  Then  the  set  of  orthogonal  transfotm^ons  b  performed  in  oidet 
to  transmit  these  points  to  our  n-dimensidn^  space.  These  transfor¬ 
mations  are  the  ^neralbation  of  the  fomous  Bdm«t  transformation. 
The  method  hswe  been  used  for  ^timbatioD  problems  in  gydrogeology 
and  geodioiiutry. 

Genrih  Celestin  Ihmukin 

Moscow  Gedc^cal-Ftospeetiiig  batitnte 

Mathematical  Modeling 

Miclnho-Madai  str,,  23,  Moscow  117873  U^R 


Constructive  Neural  Network  Algorithm  for 
Approximation  of  Multivarlabl ».  Function  with 
Compact  Support  and  Its  Application  for 
Inversion  of  the  Radon  Transform _ 


Presenter:  Nicolay  MagnitsklJ 

Institute  for  Systems  Studies 
Academy  of  Sciences 
9,  Prospect  60-let 
Oktyabrya,  Moscow 
117312  Russia 

No  brief  abstract  received,  only  extended 
(3-page)  version. 

T-Stationary  Replacement  for  the  Average  Model  of 
MDP 

We  consider  an  unbounded  nonstationary  Markov 
Decition  Programming  (MDP)  with  the  average  reward 
criterion.  This  problem  has  been  little  studied. 

In  our  earlier  paper  (see:  91b-90211  "Math  Reviews") 
we  provide  a  conception  T-Stationary  replacement 
property  which  is  extended  to  average  model  in  this 
paper.  By  use  of  this  property  the  existence  of 
optimal  policies  is  proved  under  some  hypotheses. 

Our  work  opens  up  a  new  way  for  the  discussion 
about  this  field, 

Wei  Liren 

Applied  Mathematics  Research  Laboratory 
Hunan  Normal  University 
Changsha,  Hui.an  410006 
People's  Republic  of  China 

Solving  1  inear  Stochastic  Network  Problems  using  the  Prox¬ 
imal  Point  Algorithm  on  a  Massively  Parallel  Computer,  aud 
an  Application  from  the  Insurance  Industry. 

We  use  the  proximal  minimization  algorithm  with  D  unctions  (PMD) 
superimposed  on  a  row-action  algorithm  for  solving  linear,  two-stage 
stochastic  network  problenjs.  The  proximal  point  subproblems  decom¬ 
pose  by  scenario  and  non-anticipativity  b  enforced  iteratively.  Exten¬ 
sive  results  from  an  implementation  on  a  massively  parallel  Connection 
Machine  CM-2  are  presented,  and  an  application  from  the  management 
of  a  portfolio  of  insurance  products  (SPOAs)  b  discussed. 

Soren  S.  Nielsen 

University  of  Pennsylvania,  The  Wharton  School,  Deebion  Sciences 
Dept.,  Philadelphia  PA  19104; 

Stavros  A.  Zenios,  University  of  Pennsylvania,  The  Wharton  School, 
Deebion  Sciences  Dept.,  Philadelphia  PA  19104; 

Parallel  Constraint  and  Variable  Distribution 

Approaches  for  distributing  constraints  and 
variables  among  parallel  processors  are  described. 
Eash  processor  handles  either  a  subset  of  the 
constraints  or  the  variables  with  appropriate 
modifications  to  the  problem.  Typically  an 
augmented  penalty  term  is  introduced  in  each  sub- 
problem  to  reflect  the  variables  or  constraints 
not  treated  by  the  subproblem.  Convergence 
results  and  computational  experience  will  be 
reported. 

M.C,  Ferris  fi  Q.L.  Mangasarian 
Computer  Sciences  Department 
University  of  Wisconsin 
1210  West  Dayton  Street 
Madison,  WI  53706 
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Parallel  Algorithms  for  Minimizing  the  Ginzburg>Landau  EVee 
Energy  E^mctional  for  Superconducting  Materials 

The  Ginzburg-Lrndau  theory  of  superconductivity  effectively  nictels 
many  of  the  observed  properties  of  supercondue'"!!/  n  ..s,  most 
notably  the  vortex  lattice  sohitions  which  arise  in  iIk  .i'-ted  statif 
when  the  strength  of  the  applied  magnetic  ficl(  '"s  lictwcen  two  criti¬ 
cal  values.  The  solutions  can  b-'  obtained  by  lii.  ’■'..•ng  a  discretized 
version  of  the  Ginzburg-Landau  free  energy  functional.  The  resulting 
optimization  problem  can  be  very  large  and  nonlinear.  Other  difficul¬ 
ties  arise  because  of  the  presence  of  saddle  points  and  degeneracy  at  tne 
solution.  In  this  talk,  we  discuss  parallel  implementation  of  an  inexact 
Newton  strategy  for  minimizing  the  free  energy  functional.  The  core 
operation  of  solution  of  the  damped  Newton  eq-'-itions  (a  large  sparse 
linear  system  in  which  the  coefficient  matrix  is  a  damped  version  of  the 
Hessian)  is  performed  with  a  parallel  preconditioned  conjugate  g'  '  ent 
technique. 

Paul  K.  Plassciaim  and  Stephen  J.  Wright 
MC3  Division, 

Argomie  National  Laboratory 
Argonne,  IL,  60439,  USA 

Parallel  Optimization  -n  Groundwater  and 
Petroleum  Resources  Mr  .agement 

A  number  of  optimization  problems  arise  in  the 
management  of  groundwater  and  petroleum  resources. 
The  dominant  computational  expense  in  these  NLP 
IS  the  solution  of  the  p.d.e.  that  describe  flow 
in  porous  media.  We  will  describe  an  approach  to 
such  problems  that  integrates  domain 
decomposition  methods  with  NLP  algorithms,  thereby 
exploiting  computational  parallelism. 

Our  idea  is  based  on  the  observation  that  in  the 
context  of  NLP,  domain  decomposition  methods 
contain  implicit  constraints  vnich  should  be  male 
explicit  in  the  NLP.  We  will  discuss  our 
approach  for  the  case  of  a  parameter  identifica¬ 
tion  problem  from  subsurface  flow. 

Robert  Michael  Lewis 

Department  of  Mathematical  Sciences 

Rice  University 

P.O.  Box  1892 

Houston,  rx  77251-1892 

SQP  Algorithms  for  T.arge-scale  Constrained  Optiinizatiou 

We  ..isci'ss  sever?!  theoretical  and  practical  issues  concerning  the  ex¬ 
tension  of  sequential  qu?  iratic  programming  (SQP)  methods  to  large 
problems  with  equality  a.id  inequality  constraints.  An  important  fea¬ 
ture  of  the  methods  to  be  discussed  is  the  approximation  a  reduced 
Hessian  of  llic  Lagrangian  function  We  shall  define  certain  vseudo- 
superbasic  variable-  and  show  how  they  can  be  used  to  improve  effi¬ 
ciency  when  strict  .oniple:i  entarhy  does  not  hold  at  solution  of  a 
quadratic  p'ograi  niiing  subprobiem  Compari  ins  with  NPSOL  and 
MINOS  arc  prcse.ited  for  about  100  small  and  largo  examples, 

Samuet  K.  Eldcrsveld 
.Stanford  University,  Stanford,  C'A 

Philip  E.  Gill 

University  of  California  at  San  Diego,  La  Jolla,  CA 

Large-scale  Issues  in  Newton  Methods  for  Linearly 
Constrained  Optimization 

In  this  talk,  ir.oc.  fied  Newton  methods  of  the 
linesearch  type  are  described.  The  methods  are 
based  on  computing  directions  of  sufficient  descent 
and  suificient  negative  curvature,  and  are  suitable 
for  large  sparse  problems  with  linerr  constraints. 
The  focus  of  the  talk  is  on  how  to  compute  the 
directions  efficiently,  and  how  to  combine  them  in 
the  linesearch.  Finally,  we  discuss  the  role  of 


the  procedures  described  within  algorithms  fer 
nonlinearly  constrained  problems. 

Anders  Forsgren 
Royal  Institue  of  Technology 
Department  of  Mathematics 
S-100  44  Stockholm,  Sweden 

Walter  Murray 
Stanford  University 
Stanford,  CA  94305 

Optimization  of  Complex  Aircraft  Structures 

In  design  of  aircraft  structures  it  is  crucial  to 
minimize  structural  weight  without  violating 
structural  strength  requirements.  Combining  numer¬ 
ical  optimization  techniques  with  finite  element 
analysis,  it  is  possible  to  solve  the  design  p  ib- 
lem  as  a  large  nonlinear  optimization  problem. 
Design  variables  are  used  to  define  the  size  and 
shape  of  the  structural  members,  and  state  var¬ 
iables  describe  the  deformation  of  the  structure 
caused  by  external  loads.  The  number  of  state 
variables  is  large  since  these  variables  arise 
from  a  discretization  of  a  partial  differential 
equation.  It  is  common  practice  in  structural 
optimization  to  use  the  state  equations  tc  expli¬ 
citly  eliminate  the  state  variables.  The  talk  will 
discuss  this  approach  and  describe  when  it  could  be 
beneficial  to  keep  the  state  equations  in  the 
optimization  problem.  In  particular  it  will  be 
described  how  keeping  the  state  equations  as  non¬ 
linear  constraints  is  advantageous  when  the  state 
equations  are  nonlinear.  Numerical  examples  from 
minimum  weight  design  of  nonlinear  shell  structures 
will  be  presented. 

Ulf  T.,  Ringertz 

The  Aer'-.nautical  Research  Institute  of  Sweden 
Box  11021,  S-161  11  Bromma  Sweden 

SQP  Methods  and  their  Application  to  Optimal  TVajectory 
Calculations 

A  particularly  successful  application  of  nonlinear  optimization  has  been 
in  the  area  of  optimal  trajectory  simulation.  Optimal  trajectory  sim¬ 
ulation  involves  the  calculation  of  the  best  flight  path  of  a  spacecraft 
or  aircraft.  Recently,  an  approach  bas.'id  on  Hermite  collocation  and 
the  sequentied  quadratic  programming  method  NPSOL  has  been  im¬ 
plemented  in  the  op.imal  trajectory  code  OTIS.  The  code  he'  had  a 
significant  impact  on  the  area  of  space  vehicle  design,  and  is  being  used 
in  the  calculation  of  trajectories  for  the  National  Aerospace  Plane,  the 
Mars  Lander  and  the  singlc-stage-to-orbit  test  vehicle.  We  review  the 
applicati  m  of  SQP  methods  to  optimal  trajectory  design  and  describe 
how  the  chc'ce  of  method  for  tiie  QP  subprobleir.  can  have  a  substan¬ 
tial  effect  upon  the  time  needed  'o  compute  an  optimal  trajectory.  Wc 
conclude  by  des-ribing  recent  developments  in  *  ge-scale  optimization 
that  are  likely  to  h,rve  an  impact  upon  optimal .  ajectory  calculations. 

Philip  E.  Gill 

University  of  California  at  San  Diego,  La  Jolla,  CA 
Wa'ter  Murray 

Stanford  University,  StanfoiJ,  CA 

Michael  A.  Saunders 
Stanford  University,  Stanford,  CA 

Issues  in  Strong  Polynomiaiity  of  Nonlinear  Optimization 

It  is  demonstrated  th.it  problems  of  convex  separable  optimization  over 
linear  constraints  are  solvable  in  polynomial  time  provided  that  the 
latest  sabdeterminant  of  the  constrrunt  matrix  is  bounded  In  partic¬ 
ular,  problem  over  a  totally  modular  matrix  of  constraints  are  solvable, 
in  integers,  m  polynomial  time.  Such  problems  with  a  linear  objective 
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function,  are  solvable  in  STRONGLY  polynomitd  time.  We  demon¬ 
strate  that  such  algorithms  are  impossible  for  a  nonlinear  nonquadratic 
objective  function,  for  a  widely  acceptable  complexity  model.  The  case 
of  quadratic  objective  function  m,'v  allow  f-  it  strongly  polynomial  algo¬ 
rithms.  Cases  where  such  algorithms  are  known,  and  important  open 
question  will  be  described. 

Dorit  S  Hochbaum 

Department  of  lE&OR 

University  of  CA,  13  rkeley,  CA  94720 

The  Complexity  oi  Quac’^atic  Programming 

The  QUADRATIC  PROGRAMMING  problem  is  to  maximize  a  poly¬ 
nomial  of  degree  two,  f(x)  =  x^Ax,  inside  the  convex  set  Bx  <  c. 
Not  only  is  this  problem  NP-hard,  but  no  polynonial-time  algorithm 
is  known  for  approximating  the  optimum,  eve  i  very  poorly.  Here  we 
give  evidence  why  this  is  so.  assuming  that  I  i  cannot  be  decided  in 
tliuj  there  jg  qq  co  is.  at-factor  polynomial¬ 
time  approximation  algorithm  for  QUADR.ATIC  PROG^MMING. 
(That  is,  any  polynomial-time  algorithm  wi  1  produce  estimates  which 
are  sometimes  off  by  more  than  u(l)  times  the  true  optimum.)  The 
techniques  used  to  establish  this  theorem  sten.  from  the  study  of  in¬ 
teractive  proof  systems.  In  particular,  we  rely  heavily  on  the  recent 
contributions  of  [Babai,  Fortnow,  Lund],  [Feige,  GcMwasser,  Lovasz, 
Safra,  Szegedy],  and  [Feige,  Lovasz].  We  derive  similar  i  suits  for  some 
other  problems  in  continuous  optimization.. 

Mihir  Bellarc 

IBM  TJ. Watson  Research  Center,  Yorktown  Heights,  NY 
Phillip  Rogaway 
IBM,  Austin,  TX 

ON  MINIMIZATION  OF  CONVEX  SEPARABLE  FUNCTIONS 
We  consider  the  problem  of  minimizing  a  convex 
separable  function  In  R'^n  subject  to  box 
constraints  and  m  equality  constraints.  We 
provide  a  characterization  of  solutions  In  terms 
of  an  arrangement  of  hyperplanes  in  R^.  We  use 
the  characterization  to  provide  an  exact  algorithm 
for  the  problem  which  takes  O(n'm)  operations 
(Including  function  inversions'.  In  particular, 
for  the  special  case  of  the  least-distance 
problem,  we  obtain  a  strongly  polynomial  algorithm 
for  fixed  m,  with  running  time  O(n^m) . 

Hainan  Kovoor,  Penn  State  University,  Computer 
Science  Dept.,  University  Park,  PA  16802 
Panos  M.  Pardalos,  University  of  Florida  Dept, 
of  Industrial  &  Systems  Engineering,  Gainesville, 

FL  32611 

Toward  Probabilistic  Analysis  of  Interior-Point 
Algorithms  for  Linear  Programming,  Part  2 

This  is  the  second  part  of  our  talk  on 
interior-point  algorithms.  Based  on  our  f<t'<te 
termination  result  in  Part  1 ,  we  rigorous  .'low 
that  some  random  LP  problems,  with  high  pr.  i  .bll- 
ity  (probability  converges  to  one  as  n  app  ■  zches 
infinity),  can  be  solved  in  0<nlogn)  interior- 
point  iterations.  These  random  LP  problems 
include  Borgwardt's  and  recent  Todd's  probabllstlc 
models  with  the  standard  Gauss  distribution.  Our 
result  elso  hoxds  for  the  average  complexity 
analysis. 

Ylnyu  Ye 

Department  of  Management  Sciences 
College  of  Business  Administration 
The  University  of  Iowa 
Iowa  City,  lA  St242 


Numerical  Comparisons  of  Local  Convergence 
Strategies  for  Interior-Point  Methods  in 
Linear  Programming 

The  value  of  designing  interior  point 
methods  for  linear  programming  which 
possess  the  attribute  of  superlinear 
convergence  is  often  questioned  by  some 
members  of  the  linear  programming  commun¬ 
ity.  In  this  study  we  present  numerical 
experimentation  which  demonstrates  the 
positive  value  of  superlinear  con’fergence, 
and  also  implies  that  the  positive  contri¬ 
bution  is  not  merely  a  local  phenomenon. 

Amr  El-Bakry 
Richard  Tapia 

Department  of  Mathematical  Sciences 
Rice  University,  P.O.  Box  1892 
Houston,  Texas  77251 

Yin  Zhang 

Department  of  Mathematics  and  Statistics 
University  of  Maryland 
Baltimore  County  Campus 
Baltimore,  Maryland  21228 


L-INFINITY  ALGORITHMS  FOR 
LINEAR  PROGRAMMING 

We  discuss  a  new  f-infini.'v  algorithm  foi  finding  a  feasible  point  for 
a  linear  program.  The  algorithm  requires  the  same  amount  of  work 
per  Iteration  as  traditional  methods  that  minimize  the  sum  of  infea^ 
sibilities,  but  has  the  advantage  that  the  steepest-edge  pivot  selection 
criterion  may  be  used.  We  discuss  the  performance  of  the  method  when 
applied  to  the  problems  in  the  Netlib  test  set. 

Jerome  G.  Braunstein 

University  of  California  at  San  Diego,  La  Jolla,  CA 
Philip  E.  Gill 

University  of  California  at  San  Diego,  La  Jolla,  CA 

A  New  Approach  for  Parallelising  the  Simplex  Method 

It  is  well  known  that  small  changes  to  a  code  of  the  simplex  method 
can  lead  to  significantly  different  pivot  sequences  and  hence  a  differ¬ 
ent  number  of  pivots.  We  exploit  this  observatii-n  systematically  by 
following  different  pivot  sequences  on  different  processors  of  a  parallel 
MIMD  computer.  The  progress  of  each  processor  is  monitored  by  a 
master  processor  and  if  a  processor  performs  poorly  compared  with 
others  it  will  be  assigned  to  another  more  promising  vertex  from  the 
neighbourhood  of  the  currently  best  processor.  Different  pivot  strate¬ 
gies  including  hybrid  strategies  are  examined  for  its  efficiency  in  this 
me*  hod. 

FVank  Plab 

Edinburgh  Parallel  Computing  Centre 
University  of  Edinburgh 
Edinburgh,  Scotland,  UK 

Solving  Stochastic  Linear  Programs  on  a 
Hypercube  Multicomp ater 

I.arge-scale  stochastic  linear  programs  can  '•e 
efficiently  solved  by  using  a  blendirq  of 
classical  Benders  decon^sition  and  a  relatively 
new  technique  called  importance  s.anpling.  The 
talk  demonstrates  how  such  an  approach  can  be 
effectively  inplemented  on  a  parallel  (Hypsreube) 
multiconqiuter.  Numerical  results  are  presented. 

George  B.  Dantzig 

Depa.'-tment  of  Operations  Research 

Stanford  University 

Stanford,  CA  94305-4022,  USA 
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James  K.  Ho 

Department  of  Information  S  Decision  Sciences 
University  of  Illinois  at  Chicago 
m/c  294,  P.O.  Box  4348 
Chicago,  IL  '60680,  USA 

Gerd  Infanger 

Department  of  Operations  Research 
Stanford  University 
Stanford,  CA  94305-4022,  USA 

The  U.S.  Coast  Guard  Interactive 
Resource  Allocation  Problem 

Models  are  needed  to  experiment  with 
different  force-mixes  to  discover  an 
optimal  allocation  rf  resources  under 
given  budgetary  constraints. 

Current  methods  used  to  solve  these 
problems  posit  a  single  overall  objective 
function  which  implies  a  single  decision 
making  entity.  However,  a  crucial  aspect 
of  thi 7  problem  is  that  multiple  decision 
makers  nfluence  these  allocations. 

Consequently,  we  are  forced  to  consider  a 
series  of  models  that  lead  to  a  system  of 
nonlinear  equations.  These  equations  are 
solved  using  a  Path  Following  approach 
thereby  obtaining  equilibria.  This 
interdependent  system  model  is  more 
pccurate  and  reflects  the  reality  of  the 
■janization. 


where  A  is  an  m  x  n  matrix,  b  6  R”,  and  /,u  S  S'".  Of  course,  (1) 
is  an  old  problem  with  important  applications  in  many  areas.  We  »e 
particularly  interested  in  the  case  where  A  is  the  t-th  divided  diference 
matrix  Jehned  as 

(■^^h  =  E  3  =  1 . n-k. 

In  this  case,  (1)  is  called  the  1-convex  approximation  probelm,  if  /  = 
0,  ti  =  +00.  In  general,  the  constraints  control  the  magnitude  of  the 
l-th  divided  difference  of  the  fitting  vectors  and  wo  use  (1)  as  a  data 
smoothing  model.  The  new  idea  is  to  reformulate  (1)  as  an  uncon¬ 
strained  minimization  problem  with  a  strictly  convex  quadratic  spline 
function  as  the  objective  function.  A  Newton  ir-thod  is  applied  to  solve 
the  unconstrained  problem.  Due  to  the  ill-conditioning  nature  of  the 
l-th  divided  difference  matrices,  the  data  smoothing  problem  and  k- 
convex  ;q>proximation  prcMcm  are  computationally  difficult  problenrs 
for  large  n.  However,  our  preliminary  numerical  tests  indicate  tbat  the 
proposed  Newton  method  always  finds  a  fairly  accurate  solution  when 
n*  <  10®.  This  provides  a  quite  efficient  way  of  finding  a  smooth  fitting 
of  noisy  data.  We  shall  also  discuss  some  mathematical  and  statistical 
problems  related  to  the  new  data  smoothing  technique.  Especially,  we 
shall  present  unconstrained  reformulations  of  general  convex  quadratic 
programming  problems. 

W.  Li  and  J .  Swetits 

Department  of  Mathematics  and  Statistics 
Old  Dominion  University 
Norfolk,  VA  23529 

Objective  fanction  conditioning 
with  .smoothness  constraints 


J.  Walter  Smith 

U.S.  Coast  Guard  R&D  Center 

Applied  Science  Division 

Avery  Point 

Groton,  CT  06340 


Optimization  Problems  Arising  in  Multidimensional  Scaling 


Developed  primarily  by  psychometricians,  multidimensional  scaling  (MDS) 
is  a  collection  of  multivariate  statistical  techniques  used  for  ordination 
and  dimension  reduction.  Unlike  most  statistical  techniques,  no  un¬ 
derlying  stochastic  model  is  assumed:  MDS  is  defined  by  specifying  a 
purely  deterministic  optimization  problem.  This  presentation  consid¬ 
ers  a  variety  of  formulations  of  the  most  common  approaches  to  MDS, 
most  of  which  are  highly  nontrivial.  The  crucial  obstacle  to  formulating 
MDS  as  a  convex  program  is  a  constraint  that  a  positive  semidefinite 
matrix  have  rank  j=p.  Methods  for  managing  such  constraints  are  the 
subject  of  the  presentation  by  Tarazaga,  TYosset,  and  Thpia. 


Michael  W.  TYosset 
Consultant 
P.O.  Box  40993 
Tucson,  AZ  85717-0993 

Pablo  Tarazaga 
Department  of  Mathematics 
University  of  Puerto  Rico 
Mayaguez,  Puerto  Rico 


and 

Richard  A.  Tapia 

Dept,  of  Mathematical  Sciences 

Rice  University 

P.  0.  Box  1892 

Houston,  TX  77251-1892 


The  Classical  Newton  Method  for  Solving 

Strictly  Convex  Quadratic  Programs  and 

Data  Smoothing  Problems _ 

k-CoBvex  Approximiition  and  Data  Smoothing  Teduuques 

In  this  tidk,  we  present  new  algorithtm  for  solving  the  so-called  least 
distance  problem 


Sdsmic  imaging  of  the  eanh's  subsurface  requires  the 
aligrancnt  of  mult^le  waveforms.  A  large  sc^  nonlinear 
optimization  problem  arises  when  the  time  peituibations  for 
of  the  thousands  of  source  and  receive  points  are 
estimaied.’nie  multimodal  objective  functitMi  causes  solution 
algorithms,  such  as  conjugate  direction  methods,  to  become 
trapped  at  local  optimum.  Many  workers  have  applied 
ccOTil'  Vatorial  optimizatitm  techniques  to  this  pi^lcm,  but 
titesc  do  not  tend  to  scale  well  witih  proUem  size.  I  have  tried 
to  improve  die  behavior  of  the  objective  function  by  ^jpljing 
pt^sically  motivated  constraints,  such  as  spatial 
smoothness.  The  smoothed  obje^ve  function  allows 
con^iaticmally  efficient  projection  algorithms  to  find  W 
optimal  solution  reliably.  Since  a  laige  fiaction  of  the  time 
shift  measurements  are  enoneous,  robust  Oi)  estimation 
methods  are  used. 

Stephen  F.  Elston 
Depaitment  of  Geological  and 
Gcophyskal  Sciences 
Princeton  University 
Princeton,  NJ  08544 

A  New  Modified  Newton  Atgorithm  for  Nonlinear 
Minimization  Sul^ect  to  Bounds 

We  describe  a  new  efficient  method  for  large-scale 
nonlinear  minimization  sifoject  to  bounds.  The  method  is 
very  efficient  in  practice.  We  present  numerical  results 
to  support  this  dadm.  We  also  discuss  global  convergence 
results  and  second-order  convergence. 

Thomas  F.Cfoieman,  Computer  Sdenc  Department,  Cornel 
University,  Upson  Hall,  Ithaca,  New  Y..'k,  14853 
Yuying  U,  Computer  Science  Department,  '‘•vnel 
University,  Upson  Hail,  Ithaca,  New  York,  14853 
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An  Algorithm  for  Large  Scale  Optimization  Problems  with 
Box  Constraints 

We  consider  large  scale  box  constrained  nonlinear  program¬ 
ming  problems.  This  kind  of  problems  often  arise  in  applica¬ 
tions,  for  example  in  discrete  (and  discretized)  optimal  control 
and  in  the  numerical  solution  of  partial  differrential  equations. 
This  has  motivated  a  considerable  research  effort  aimed  at  de¬ 
veloping  eflScient  and  reliable  solution  algorithms,  particularly 
in  the  quadratic  case.  Among  the  most  successful  proposal 
we  can  mention  active  set  methods,  projection  technique  and 
trust  region  type  algorithms.  However,  the  solution  of  large 
and  difficult  problems  is  still  a  challenging  task. 

In  this  work  we  define  a  new  method  based  on  the  uncon¬ 
strained  minimization  of  a  smooth  potential  function  that  fully 
exploits  the  simple  structure  of  the  constraints  and  is  compu¬ 
tationally  attractive.  Employing  this  potential  function  it  is 
possible  to  define  a  truncated  Newton-type  algorithm  which 
is  globally  and  superlinearly  convergent.  We  report  extensive 
numerical  results  showing  that  the  algorithms  considered  are 
efficient  and  robust,  and  compare  favourably  with  existing  al¬ 
gorithms. 

Francisco  Facchinei,  Laura  Palagi 

Dipartimento  di  Informatica  e  Sistemistica,  Universita  di 
Roma  “La  Sapienza”,  via  Eudossiana  18,  00184  Roma,  Italy 

Stefano  Lucid! 

Istituto  di  Analis'  dei  Sistemi  ed  Informatics  del  CNR,  Viale 
Manzoni  30,  00185  Roma,  Italy 

A  IVust  Region  Algorithm  for  Nonlinear  Programming 

In  this  talk  we  describe  a  new  Jgorith'  i  for  bound  constrained  min¬ 
imization.  Our  approach  adapts  the  ttjot  region  to  the  shape  of  the 
feasible  region.  We  also  present  extensions  of  this  approadi  to  the 
general  nonlinear  programming  problem.  Numerical  results  will  be 
presented. 

Pang-Chieh  Chou 
John  E.  Dennis,  Jr. 

Karen  A.  Williamson 
Dept,  of  Mathematical  Sciences 
Rice  University 
P  0.  Box  1892 
Houston,  TX  77251-1892 

Potential  Transforms  Applied  to  Geometry  Optimization 
in  Macromoiecular  Chemistry 

Macromolecular  structure  optimization  is  generally  approached  by 
use  of  empirical  fortx  fields  coupled  with  interparticle  constraints 
derived  from  X-ray  Crystallography  and/or  Nuclear  Magnetic 
Resonance(NMR}.  As  it  is  known  on  statistical  grounds  that  the 
native  structure  of  a  macromolecule  has  a  low  potential  energy,  we 
formulate  ^ructure  C  .ermination  as  a  problem  of  constrained  glo¬ 
bal  (^timization.  The  search  for  acceptably  low  minima  in  this 
setting  made  difficult  by  the  large  number  of  independent  vari¬ 
ables  (typically  in  the  thousands)  and  by  the  astronomically  large 
number  ol  local  minima  on  the  potential  miergy  surface. 

We  ^ve  a  brief  overview  of  the  blolo^cal  problem  of  interest,  and 
of  some  of  the  methods  previously  employed  by  chemists  in  its 
solution.  This  is  fallowed  by  disoisskm  of  a  dass  of  potential 
transform  methods  which  we  believe  can  be  useful  tools  for  global 
t^ttimiidu  on  in  macromolecular  diemistry. 

Robert  A  bonnelly 
D^artment  of  Chemistry 
Auburn  Univosity 
Auburn,  Aabama  36849 
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Large-Scale  Optimization  in  Computational  Chemistry  Problems 

In  the  scmi-empiricat  approach  of  molecular  mechanics,  a  target  poten¬ 
tial  energy  function  is  formulated  for  a  molecular  system  and  parameter¬ 
ized  to  reproduce  known  structural  and  thermodynamic  properties  for 
small  molecules.  The  input  consists  of  a  known  chemical  composition 
(i.e.,  primary  sequence),  and  the  output  is  the  three-dimensional  struc¬ 
ture.  The  parameterized  function  is  then  used  to  study  the  stmeture  of 
large  biomolecules,  such  as  proteins  and  nucleic  acids,  composed  of  the 
same  chemical  subgroups.  Minimization  is  performed  to  locate  energy 
minima  that  correspond  to  biologically  relevant  configurations.  Since 
potential  energy  functions  are  typically  complex,  involving  many  local 
minima,  maxima,  and  transition  points,  efficient  search  techniques  and 
minimization  schemes  must  be  combined.  The  natural  separability  of 
these  functions  -  into  local  and  non-local  interactions,  for  example  -  can 
be  exploited  in  minimization.  In  this  talk,  we  wilt  describe  .  iptation  of 
a  truncated  Newton  method  for  large  separable  probh  r.i  computa¬ 
tional  chemistry  and  its  application  to  DNA  structure.  Prot  .:m  structure 
is  incorporated  by  using  a  preconditioned  Conjugate  Gradient  method  to 
solve  approximately  for  the  Newton  search  directin'  where  the  precon¬ 
ditioner  is  assembled  from  the  lower.complexity  terms.  Since  this 
preconditioner  may  not  necessarily  be  positive  definite,  it  is  factored  by  a 
sparse  modified  Cholesky  factorizatioti. 

Tamar  Schlick 

Courant  Institute  of  Mathematical  Sciences 
and  Chemistry  Department 
New  York  University 
251  Mercer  Street 
New  York,  Now  York  10012 

A  Globa]  Optimization  Approach  for  Microcluster  Systems 

A  global  optimization  approach  is  proposed  for  finding  the  global 
minimum  energy  configuration  of  Lennard-Jones  microclusters  of 
atoms  or  molecules.  First,  the  original  nonconvex  total  potential 
energy  function,  composed  by  rational  polynomials,  is 
transformed  to  a  quadratic  one  through  a  convexification  pro¬ 
cedure  performed  for  each  pair  potential  that  constitute  the  total 
potential  energy  function.  Then,  a  decomposition  strategy  based 
on  the  GOP  algorithm  is  designed  to  provide  tight  bounds  on  the 
global  minimum  through  the  solutions  of  a  sequence  of  relaxed 
dual  subptoblems.  A  number  of  theoretical  results  are  also 
presented  that  expedite  the  computational  effort  by  exploiting  the 
special  mathematical  and  physical  structure  cf  the  problem. 
Finally,  this  approach  is  illustra'  1  with  a  number  of  example 
problems. 

C  D.  Maranas 
C.  A.  Floudas 

Department  of  Chemical  Engineering 

Princeton  University 

Princeton,  New  Jersey  08544-5263 

Global  Optimization  Methods  for 
Molecular  Configuration  Problems 

Molecular  configuration  problems  consist  of  finding  the  stmeture 
of  a  given  molecule  that  minimizes  its  potential  energy.  Tlicsc 
problems  typically  have  large  numbers  of  parameteis,  and  very 
many  local  minimizers  with  function  values  near  the  global 
minimum  and  small  regions  of  attractiom  Thus  they  are  very 
diallenging  global  optimization  problems.  We  discuss  the  appli¬ 
cation  of  ^ochastic  global  optimization  methods  to  these  prob¬ 
lems.  Our  methods  incorporate  ttewtechruques  for  solving  large 
scale  problems  that  arc  applicable  to  any  partially  separable 
objective  fiuiction.  The  methods  have  successfully  solved  test 
problems  with  over  100  pararociers,  and  have  found  a  new  glo¬ 
bal  minimizer  for  at  least  one  wdl-studied  problem. 


Richard  H.  Byrd 
Elizabctli  Eskow 
Robert  B.  Schnabel 
Department  of  Computer  Science 
Campus  Box  430 
University  of  Colorado 
Boulder,  Colorado  80309 

An  implementation  of  a  strongly  polynomial  time  algorithm 
for  basb  recovery 

Megiddo  has  shown  that  given  primal  and  dual  optimal  solutions  to  a 
linear  program,  there  exists  a  strongly  polynomial  time  algorithm  to 
identify  an  optimal  basis.  This  algorithm  consists  of  a  primal  simplex- 
like  phase  and  a  dual  simplex-like  phase  and  requires  a  maximum  of  n 
pivot  steps.  A  number  of  issues  ^.e  discussed  about  an  implementation 
of  this  algorithm.  Computational  experience  with  the  algorithm  is 
presented  that  suggests  that  the  algorithm  is  feasible  in  practice  and 
suggests  some  natural  extensions  of  the  algorithm  to  handle  numerical 
issues.  In  addition,  a  number  of  issues  related  to  converting  a  near- 
optimal  interior  point  solution  of  a  linear  program  to  a  near-optimal 
vertex  solution  of  a  linear  program  are  discussed. 

Irvin  J  Lustig 

Princeton  University,  Princeton,  NJ  USA 


Finite  Termination  in  Interior  Point  Methods 

We  will  present  our  theoretical  and  compu¬ 
tational  results  for  finite  termination  in  linear 
programming.  We  describe  an  Indicator  function 
for  partitioning  the  variables.  We  also  show 
when  to  partition  the  variable.  We  demonstrate 
the  practicality  of  our  approach  on  problems  in 
the  netllb  set. 

Sanjay  Mehrotra 
Dept,  of  lE/MS 
Northwestern  University 
Evanston,  IL  60208-3119 

Recovering  an  Optimal  LP  Basis  from  an  Interior 
Point  Solution 

An  important  issue  in  the  implementation  of 
interior  point  algorithms  for  linear  programming 
is  the  recovery  of  an  optimal  basic  solution 
from  an  optimal  interior  point  solution.  In 
this  paper  we  describe  a  method  for  recovering 
ouch  a  solution.  Our  implementation  links  a 
high-performance  interior  point  code  (OBI)  with 
a  high-performance  simplex  code  (CPLEX) . 

Results  of  our  computac.,onal  tests  indicate  that 
basxs  recovery  can  be  done  quickly  and  efficient- 

ly- 

Robert  E.  Bixby 

Department  of  Mathematical  Sciences 
Rice  University 
Houston,  Texas  77251 

Matthew  J.  Saltzman 

Department  of  Mathematical  Sciences 

Clemson  University 

Clemson,  SC  29634 

On  Obtaining  higMy  accurate  or  basic  solutions  using 
intericr-point  methods  for  linear  proKramming 

Obtaining  a  basic  solution  or  a  highly  accurate 
appionmation  to  a  sdution  of  a  linear  program  using  an 
interior-point  method  is  of  practical  importance  and  several 
methods  for  accompli  ing  this  objective  haw  been  proposed. 
In  this  talk  we  disease  the  advantages  and  disadvantages  of 
some  of  these  methods  and  propose  several  improvements. 
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Ami  S.  El-Bakry, 

Robert  E.  Bixby, 

Richard  A.  Tapia 

Department  of  Mathematical  Sciences 
Rice  University,  P.O.  Box  1892 
Houston,  Texas  77251. 

Yin  Zhang 

Department  of  Mathematics  and  Statistics 
University  of  Maryland 
Baltimore  County  Campus 
Baltimore,  Maryland  21228. 

Approximation  Algorithms  for  Indefinite  Quadratic  program¬ 
ming 

We  consider  approximation  schemes  for  indefinite  quadratic  program¬ 
ming.  We  propose  a  definition  of  approximation  of  the  global  min¬ 
imum  suitable  for  nonlinear  optimization.  We  then  show  that  such 
an  approximation  may  be  found  in  polynomial  time  for  fixed  e  and  k, 
where  e  measures  the  closeness  to  a  global  minimum  and  k  the  rank 
of  the  quadratic  term.  We  next  look  at  the  special  case  of  knapsack 
problems,  showing  that  a  more  efficient  approximation  algorithm  ex¬ 
ists.  The  feature  of  knapsack  problems  exploited  here  may  also  apply 
to  control-theory  problems. 

Stephen  A.,  Vavasis, 

Cornell  University 


On  Matroidal  Knapsack  Problems  and  Lagrangeau  Relax¬ 
ation 

Camerini  et  ai.  have  introduced  a  class  of  optimization  problems  that 
involve  finding  an  optimum  base  in  a  matroid  subject  to  a  set  of  knap¬ 
sack  constraints.  While  these  problems  are  NP-hard,  an  optimum  solu¬ 
tion  to  the  Lagrangean  dual  yields  good  upper  bounds.  A  simplex-like 
algorithm  to  solve  the  dual  performs  well  in  practice,  but  is  not  guaran¬ 
teed  to  run  in  polynomial  time.  We  use  the  parametric  search  method 
of  Megi  Ido  to  cibtain  a  polynomial-time  algorihm  fo'  the  Lagrangean 
dual.  Our  algoritiirn  builds  and  improves  upon  results  of  Aneja  and 
Kabadi,  exploiting  the  special  characteristics  of  matroidal  knapsacks. 

Kiclia  Agarwala,  David  Fernandez- Baca,  and  Anand  Medepalli 
Departiueiit  of  (.'e.iiipiiler  S'cience. 

Iowa  State  Uiiivi  r.sity, 

Ames,  Iowa,  601)1 1 


Parallel  Uyniimic  I’rogr-'imming  Algorithms  for  the 
O-I  Knapsack  Problcni 

This  talk  Jcscribcs  the  inipleiiicntation  of  two 
algorithms  for  the  O-I  knapsack  problem  based  on 
dynamic  programming.  A  standard  dynamic 
programming  algorithm  was  implemented  on  a 
Connection  Machine  CM-2  with  16K  processors,  and 
problems  with  hundreds  of  thousands  of  vaiiablcs 
were  solved  in  just  over  1  minute. 

Secondly,  a  modified  dynamic  programming  algorithm 
that  considers  only  non-dominated  states  was 
implemented  on  £  20-processor  Sequent  381. 

Renato  DeLeone  and  Mary  A.  Tork  Roth 
Center  for  Parallel  Optimization 
Computer  Sciences  Department 
University  of  Wisconsin,  Madison 
1210  West  Dayton  Street 
Madison,  W1  53706 


Totally  Unimodular  Leontief  Directed  Hypergraph:' 

A  Leontief  directed  hypergraph,  LM,  is  a 
generel'lzation  of  a  directed  graph,  where  arcs 
have  multiple  (or  no)  tails  and  at  most  one  head. 
We  define  a  class  of  Leontief  directed  hypergraphs 
via  a  forbidden  structure  ce  c,  odd  pseudocycle. 
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and  we  show  that  the  vertex-hyperarc  incidence 
matrices  of  the  hypergraphs  in  this  class  are 
totally  unimodular.  Indeed,  we  also  show  that  this 
is  the  largest  class  with  that  property. 
Consequently,  the  minimum  cost  flow  problems 
defined  on  this  class  of  LDH's  yield  Integral 
optimal  solutions  provided  the  demand  vectors 
are  integral.  We  present  examples  of  LDH's  whose 
underlying  metric  matroids  are  graphic;  cographic; 
and  neither  graphic  nor  cographic. 

Dr.  Peh  H.  Ng 
Division  of  Mathematics, 

University  of  Minnesota  at  Morris, 

Morris,  MN  56267 

Dr.-  Collette  R.  Coullard 
Department  of  Industrial  Engineering  and 
Management  Science, 

Northwestern  University, 

Evanston,  IL  60208 

A  Fast  Primal-Dual  Algorithm  for  Generalized 
N'etnoric  Linear  Programs 

The  primal  simplex  method  has  enjoyed  a  pronounced 
(.orrputational  advantage  over  primal-dual  and 
out-of-kiI:er  methods  for  solving  large-scale 
generalized  network  LP’s.  In  this  presentation  the 
i  oeaker  disc'isses  a  new  primal-dual  algorithm  based 
on  Rockafellar’s  monotropic  programming  theory.  The 
key  characterization  of  this  algorithm  is  the  use  of 
efficient  directions  to  monotonicaliy  decrease  tr.e  number 
of  infeasible  constraints  white  optimizing  a  dual  program. 

Vumericai  results  indicate  the  aigoritiim  rivals  the  speed  of 
the  simplex  lucthod  on  randomly  generated  benchmark  problems. 

.Norman  D  Curet 

.Anderson  Graduate  School  of  Management 
UCLA 

Los  Angeles.  CA  90024-1431 

NETWORK  ASSI.STANT  to  Construct.  Test  and  Analyze 
Network  Algorithms 

NETWORK  ASSISTANT  is  a  system  of  portable  C 
program  modules  to  support  the  construct  of 
efficient  graph  and  network  algorithms  with 
capabilities  to  generate  structured  random 
networks  and  analyze  test  results.  The  system  is 
designed  for  large-scale  problems  and  includes 
high  level  constructs  and  various  data 
structures  for  graphs,  networks,  trees,  stacks, 
queues  and  heaps.  It  includes  various  algorithms 
for  graph  coloring,  minimum  spanning  trees, 
shortest  paths,  maximum  flows  and  minimum  cost 
network  flow  that  demonstrate  the  use  of  the 
system  and  the  efficieni^  of  the  resulting 
programs.  These  algorithms  have  been  tested  on 
thousands  of  random  networks. 

Gordon  H.  Bradley 
(derations  Research  Department 
Naval  Postgraduate  School 
Monterey,  CA  93943,  USA 


Homer o  F.  Oliveira 
Centro  Tecnico,  Aerospacial 
S.  Jose  dos  Campos 
S.P.  CEP  12225,  Brazil 

Advanced  implementation  of  the  dantzig-wolfe  decomposition 
applied  to  transmission  networks 

The  routing  problem  in  a  transmission  network  at  medium  term  plan¬ 
ning  of  telecommunication  network  is  studied  with  an  optimization 
model  with  non  linear  and  non  differentiable  objective  function  and 
multicommodity-reliability  conditions. 

The  mathematiczil  model  is  transformed  in  a  large-scale  linear  with 
reliability,  equilibrium  and  capacity  linear  conditions  but  with  implicit 
network  structure.  The  model  may  be  solved  using  Dantzig-WoIfe  de¬ 
composition  considering  the  reliability  and  the  equilibrium  linear  con¬ 
ditions  in  the  subproblem  and  the  capacity  conditions  in  the  master 
problem. 

An  advanced  implementation  of  the  above  decomposition  has  been  nec¬ 
essary  to  can  solve  teal  problems  in  personal  computers.  Real  test  net¬ 
works  has  been  used  to  test  the  decomposition.  Thus  is  possible  obtain 
interesting  conclusions  and  study  the  advantages  of  exact  methods  in 
front  to  classical  heuristic  ones. 

Fatima  G.  Ayllon 

Telefonica  Investigacion  y  Desarrollo, 

Emilio  Vargas,  6,  28043  Madrid,  Spain. 

Jorge  Galan,  Angel  Marin  and  Angel  Menendez 
Departamento  de  Matematica  Aplicada,  E.T.S. 

Ingenieros  Aeoronauticos,  Madrid  28040,  Spain. 

Algorithms  for  Solving  the  Large  Quadratic 
Network  Problems 

In  this  article,  an  active  set  algorithm  based  on 
the  Lagrangian  dual  formulation  is  proposed  for  the 
minimization  of  quadratic  network  flows  problems. 
The  dual  problem  is  an  unconstained  maximization 
problem  with  differentiable  costs.  Therefore,  a 
conjugate  gradient  algorithm  can  be  applied. 
However,  when  the  problem  size  is  large,  an  active 
set  strategy  is  necessary  to  solve  the  problem 
efficiently.  We  show  that  the  new  algorithm  is 
finite  when  the  line  search  is  exact  and  the  dual 
function  has  a  bounded  level  set.  An  extv. _xve 
computational  study  is  presented  to  evaluate  the 
performance  of  this  approach. 

Chi-Hang  Wu  and  Jose  A,  Ventura 
Department  of  Industrial  and  Management 
Systems  Engineering 
The  Pennsylvania  State  University 
207  Hammond  Building 
University  Park,  PA  16802 

Minmzuc  Problems  Arisittg  in 

Optimal  m-stage  Runge-Kutta  Differencing  Scheme  for 
Steady-state  Solutions  of  Hyperbolic  Systems 

In  order  to  construct  the  optimal  m-stage  Runge-Kutta  differencing 
scheme  for  solving  steady-state  solutions  of  hyperbolic  systems,  it  is 
necessary  to  solve  the  mmimax  problem  of  the  fonn 

min  max  |/(r,*)| 

*«fi™,*>0 

where  5  b  a  compact  r^on  in  C,  and  /  is  a  mth  d^ree  polynomiM 
of  z  and  b  cortinuously  differentiable  in  z.  In  tbb  talk,  we  will  first 
show  that  for  each  m,  tbb  minmax  problem  b  equivalent  to  a  convex 
programming  problem  «d  therdbre  it  has  a  unique  solution  Then 
we  will  present  a  numerical  sdieme  which  solves  tins  ir.inmax  pt^lem 
when  5  contrins  finite  many  complex  numbers  and  appttudmtfes  w 
optimal  solution  of  thb  minmax  problem  wboi  5  is  a  compad  t^on; 
{z;a  <  |z|  <  b).  Some  testing  re^ts  wiU  sbo  be  dbciosed. 
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Mei-Qin  Chen 

The  Citadel,  Charleston,  SC 
Chichia  Chiu 

Michigan  State  University,  Eastlansing,  Ml 

A  Method  for  Generalized  Minimax  Problems 

We  consider  the  following  generalization  of  the  finite  min¬ 
imax  problem: 


Andrec  Decarrcau 

Departement  de  Mathematiques  Univcrsite  de  Poitiers, 

40  avenue  du  Recteur  Pineau,  86022  Poitiers  (France). 

Danielle  Hilhorst 

Laboratoire  d’Analyse  Numenque.  CNRS  &  Universite  de  Paris-Sud, 
91405  Orsay  (France). 

Claude  Lemarechal 

INRIA,  BP  105,  78153  Le  Chesnay  (Ftance). 


mmf{yi{x),...,ym{x)),  z  e  R" , 

X 


where 

y,{x)  =  max^.-y(i), 

je/,- 

/,  is  a  finite  index  set  and  ^,-y  is  a  smooth  function. 

Problems  of  this  form  can  be  solved  by  employing  meth¬ 
ods  of  nondifferentiable  optimization,  but  superlinearly  con¬ 
vergent  algorithms  are  not  available. 

Under  suitable  assumptions,  we  show  that  the  problem 
is  equivalent  to  the  unconstrained  optimization  of  a  smooth 
function.  Thus  Newton-type  methods  can  be  employed. 

Gianni  Di  Pillo,  Luigi  Grippo 

Dipartimento  di  Informatica  e  Sistemistica,  Universita  di 
Roma  ‘T.a  Sapienza”,  via  Eudossiana  18,  00184  Roma,  Italy 

Stefano  Lucid! 

Istituto  di  Analisi  dei  Sistemi  ed  Informatica  del  CNR.  Viale 
Manzoni  30,  00185  Roma,  Italy 

Convergence  Conditions  for  the  Regularization 
Methods  that  Solve  the  Min-Max  Problem 

To  solve  the  finite  min-max  problem,  the  authors 
have  presented  in  earlier  papers,  first  and  second 
order  regularization  methods,  that  solve  the  non¬ 
differentiable  problem,  using  a  sequence  of  first 
order  differentiable  approximations,  A  dual  vector 
parameter  is  used  to  generate  these  approximations. 
Conditions  for  several  updating  formulae  for  this 
parameter  are  given,  to  achieve  global  convergence 
to  a  Kuhn-Tucker  point.  Also  second  order  condi¬ 
tions  ensure  convergence  to  a  local  minimum  of  the 
original  problem,  and  a  second  directional  deriva¬ 
tive  of  the  regularized  function  is  then  needed. 

The  relation  between  the  regularization  function 
and  augmented  Lagrangeans  has  also  been  presented 
before,  but  conditions  for  the  penalty  parameter 
to  achieve  convergence  will  be  given. 

Cristina  Gigola 

I  TAM 

Mexico 

Susana  Gomez 

Department  of  Numerical  Analysis 
IIMAS  -  Universidad  Nacional  de  Mexico 
Apdo.  Postal  20-726  Mexico 
DF  10200  Mexico 

The  Phase-Problem  in  Crystallography 

The  problem  is  to  compute  the  shape  of  a  crystal,  i.e.  a  function 
p(x)  on  the  unit-cube  (the  electron  density).  Only  the  moduli  of  the 
Fourier  coefficients  of  p  are  known,  via  X-ray  diffraction;  a  possible 
formulation  is  to  maximize  an  entropy  function  of  p,  subject  to  the 
moduli-constraints.  We  present  a  hierardneal  approach,  giving  birth 
to  a  minimax  problem:  *n  the  inner  maximization,  the  phases  are  fixed 
(and  we  actually  minimize  with  respect  to  the  Lagrange  multipliers); 
then,  the  unknown  phases  solve  the  outer  maximization  problem. 


Jorge  Navaza 

Centre  pharmaceutique.  Universite  de  Paris-Sud, 
92290  Chatenay-Malabry  (France). 


An  Optimization  Problem  on  Subsets  of  the  Symmetric  Pos¬ 
itive  Semidelinite  Matrices. 

The  optimization  problems  associated  with  'nultiJimensional  scaling 
(MSD).  described  in  the  presentation  by  Trosset,  Tarazaga  and  Tapia 
have  the  added  difficulty  of  dealing  with  rank  restrictions. 

Here  we  consider  the  problem  of  minimizing  a  strictly  convex  function 
over  the  set  of  symmetric  positive  semidelinite  matrices  with  rank  less 
than  or  equal  to  k.  This  problem  is  not  convex  when  k  is  less  than  the 
order  of  the  matrix.  We  discuss  a  transformation  of  the  problem  and 
some  characteristics  of  this  setting. 

Pablo  Tarazaga 
Department  of  Mathematic 
University  of  Puerto  Rico 
Mayaguez,  Puerto  Rico  00709-5000. 

Michael  TVosset 
Consultant 
P.O.  Box  40993 
Tucson,  AZ  85717-0993 

Richard  Tapia 

Department  of  Mathematical  Science 
Rice  University 
Houaton,  TX  77251-1892. 


Minimization  of  Nonlinear  Functionals  over 
Finite  Sets  of  Matrices 

The  main  purpose  of  this  work  is  to  minimize  the 
number  of  arithmetic  operations  necessary  to 
minimize  a  nonlinear  functional  F  defined  on  sets 
of  matrices.  The  basic  problem  is  as  follows: 

Minimize  F(G,G^)  =  [trace(GG^)  ^1^ 

G 


where  the  real  n  by  n  matrix  G  is  given  by 
G 


°  ^®i+l,l®i+l,2*' 


(i  =  0,l,2,...,n)  subject  to  the  set  of  con¬ 
straints  given  by 


»  1),  where 


^®i-H,l*®i+l,2*®i+l,3*'  •  "^^i+l.n 
fi  —  0,1,2, ...,n) 

Applications  of  this  type  of  problem  will  be 
given.  For  the  case  of  large  matrices  use  is  made 
of  parallel  processing  and  supercomputers. 


John  Jones,  Jr. 

Department  of  Mathematics  and  Statistics 
Ai Force  Institute  of  Technology 
Hright-Fatterson  AFB,  Ohio  45433 
and 

The  George  Washington  ttaiversity 
Washington,  D.C. 
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Positive  Definite  Constrained  Least  Square 
EStijtiation  of  Matrices 

Ihis  paper  presoits  a  method  for  positive 
definite  constrained  least  square  estimation 
of  matri<^.  the  a^^roach  is  to  transform  the 
positi'^  (^finite  constrained  least  square 
problem  into  an  equivalent  convex  quadratic 
progran  vdth  infinitely  many  linear  ocaistraints 
and  solve  the  latter  by  goierating  and  solving 
a  sequence  of  ordinary  ocxwex  quadratic  programs. 
By  specifying  a  parameter  the  method  vdll  find 
a  sub-c^timal  soluticxi  in  a  finite  number  of 
iteraticms  or  an  optimal  solution  in  the  limit. 

H.  Hu 

D^iartment  of  Mathematical  Sciences 
Northern  Illinois  University 
DeKalb,  IL  60115 


An  Interior-Point  Method  for  Minimizing 
the  Largest  Eigenvalue  of  a  Linear 
Combination  of  Symmetric  Matrices 


We  consider  the  problem  (P)  of  minimizng 
the  largest  eigenvalue  of  the  matrix 


v(x)  =  A„+x.A. 


■!■... +x  A  ror  xck  and 
given  symmetric  matrTcSs  A. .  The  problem 
arises  e.g.  in  the  stability  analysis 
of  dynamical  systems.  Classical  methods 
for  solving  (P)  based  on  algorithms  for 
nondifferential  optimization  exhibit  a 
rather  slow  convergence  behaviour.  Recent¬ 
ly,  Overton  proposed  a  locally  quadrati- 
cally  convergent  method  for  solving  (P). 
The  method  presented  here  is  globally 
linearly  convergent,  and  numerical  expe¬ 
riments  indicate  that  the  method  may  be 
efficient  in  practice.  Ir  our  talk  we 
v;ill  outline  a  primal  interior-point  algo¬ 
rithm  for  solving  (P)  and  present  some 
theoretical  and  numerical  results. 


messy  GAs  solve  a  problem  of  bounded  deception  in 
a  time  that  grows  only  as  a  polynomial  function 
to  the  number  of  decision  variables  on  a  parallel 
machine.  These  findings  are  interesting  and 
encourage  GA's  application  to  difficult 
combinatorial  optimization  problems  that  remained 
unsolved  for  the  want  of  suitable  solution 
techniques. 

Kalyanmoy  Deb 
University  of  Illinois 
Urbana,  Illinois  61801 


Parallelization  of  Probabilistic  Sequential 
Search  Algorithms 

We  compare  some  strategies  for  the  parallelization 
of  probabilistic  sequential  search  algorithms.  We 
are  concerned  with  those  probabilistic  sequential 
search  algorithms  which  generate  a  sequence  of 
candidate  solutions  where  each  solution  is  gener¬ 
ated  from  the  previous  one  by  the  application  of 
a  probabilistic  local  improvement  operator.  Two 
good  examples  of  such  algorithms  are  Lin's  2-opt 
strategy  for  the  Travelling  Salesman  Problem  and 
Simulated  Annealing.  We  explore  the  concept  of 
searching  by  a  pool  of  candidate  solutions. 

In  this  work  we  compare  some  strategies  of 
parallelization  of  Lin  and  Kernighan's  2-opt 
operator  for  the  Traveling  Salesman  Problem.  In 
particular,  we  study  tradeoffs  between  processors 
working  independently  and  processors  communicating 
at  regular  intervals.  We  show  that  a  good 
strategy  of  parallelization  is  one  that  involves 
communication  at  fairly  regular  intervals.  We 
also  explore  the  selection  strategy,  of  Holland's 
Genetic  Algorithms  as  a  strategy  for  information 
exchange. 

Prasanna  Jog 
DePaul  University 
Chicago,  IL  6061s 


Florian  Jatre 

Institut  filr  -Angewandte  Mathematik 
Universitat  Wurzburg,  Am  Hubland 
W-8700  Wurzburg,  Germany 

Genetic  Algorithms  in  Combinatorial  Optimization 

Genetic  algorithms  (GAs)  are  search  procedures 
based  on  the  mechanics  of  natural  genetics  and 
selection.  GAs  iteratively  use  Darwinian  survival 
-of-the-fittest  principle  along  with  a  structured 
recombination  operator  on  a  population  of 
artificial  chromosomes  representing  the  problem 
parameters.  Because  of  GAs'  simplicity,  global 
perspective,  and  implicit  parallel  information 
processing,  they  have  been  successful  in  a  wide 
variety  of  problems  including  science,  commerce, 
and  engineering. 

However,  despite  their  empirical  success,  GAs  have 
been  criticized  for  their  inherent  linkage  problem  . 
that  causes  GAs  to  converge  to  a  false  optima  in  a 
class  of  problems  called  deceptive  problems.  A 
more  flexible  6A  called  a  messy  6A  has  been 
devised  and  tested  for  this  purpose.  Messy  GAs 
work  by  first  searching  tight  linkages  in  a 
problem  and  then  combining  them  together  to  form 
the  optima  in  a  way  that  mimics  nature's 
processing  of  simple  organisms  to  form  more 
complex  life  forms.  Theoretical  analyses 
supported  by  empirical  evidence  have  shown  that 


A  Genetic  Algorithm  For  The  Set  Partitioning 
Problem 

The  Set  Partitioning  Problem  is  a  difficult  comb¬ 
inatorial  optimization  problem  with  many  applica¬ 
tions,  a  particularly  importai  t  one  being  airline 
crew  scheduling.  Because  it  i..  a  highly 
constrained  problem.  Set  Partitioning  is  difficult 
for  Genetic  Algorithms.  In  this  talk  we  discuss  a 
method  for  computing  approximate  solutions  to  Set 
Partitioning  Problems  based  on  a  Genetic  Algorithm 
augmented  with  a  local  search  heuristic.  We  use 
several  specialized  data  structures  that  are 
advantageous  for  solving  Set  Partitioning  Problems. 
Computational  results  are  presented  for  several 
test  problems. 

David  Levine 

Argonne  National  Laboratory 
Mathematics  and  Computer  Science  Division 
9700  Cass  Avenue  South 
Argonne,  IL  60439 

A  Hybrid  Genetic  Approach  to  Energy  Minimization 
in  Layered  Superconductors 
This  presentation  describes  a  hybrid  genetic 
approach  to  the  solution  of  energy  minimization 
problems  that  arisi  in  the  study  of  layered  super¬ 
conductors.  The  underlying  problem  is  to  under¬ 
stand  the  behavior  of  flux  vortices  in  such 
materials  in  the  presence  of  external  magnetic 
fields. 
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Multiple  instances  of  a  deterministic  optimization 
procedure  run  in  parallel  from  different  starting 
points  in  order  to  find  local  minima.  A  genetic 
algorithm  selects  successive  generations  of 
starting  points  based  on  the  fitness  of  solutions 
found  by  these. local  methods. 

David  Malon 

Argonne  National  Laboratory 
9700  Cass  Avenue  South 
Argonne,  IL  60439 


On  Minimizing  the  Largest  Generalized  Eigenvalue  of 
an  Affine  Family  of  Hermitian  Matrix  Pairs 


We  consider  the  quasi-convex  optimization  problem: 


inf  J  + 

*.<*<*«  V  ^ 


(1) 


where  A.-’s  and  Bj’s  are  Hermitian  matrices,  A  denotes  the 

largest  generalized  eigenvalue,  and,  for  any  feasible  x,  the  matrix 

•Bo  +  £  XiBi  is  assumed  to  be  positive  definite.  We  show  that 
i=l 

the  solution  of  (1)  can  be  obtained  by  estimating  the  solutions 
of  a  sequence  of  convex  optimization  subproblems,  which  will 
be  solved  by  a  proposed  cutting  plane  based  algorithm.  Special 
considerations  are  given  to  utilize  information  between  the  sub¬ 
problems.  it  is  also  shown  that,  with  a  technique  of  removing 
nonactive  constraints  in  the  LP  problems  involved  in  the  cut¬ 
ting  plane  algorithm,  the  LP  problems  can  be  often  solved  very 
efficiently. 

Michael  K.H.  Fan  Batool  Nekooie 
School  of  Electrical  Engineering 
Georgia  Institute  of  Technology,  Atlanta,  GA  30332 


On  the  Variational  Analysis  of  All  the  Eigenvalues 
of  a  Syratnetric  Matrix 

Let  A(.)  be  a  real  syranetric  matrix-valued  func¬ 
tion  of  xcXcRP  andA^(x) 

its  eigenvalues  arranged  in  the  decreasing  order. 
The  main  purpose  of  this  paper  is  to  study  two 
closed  related  problems,  namely,  the  sensitivity 
analysis  of  any  eigenvalue,  sayA^(x),  for 

1  <  m  <  n,  and  the  sensitivity  analysis  of  f„(x), 

the  sum  of  the  m  greatest  eigenvalues,  under  some 
mild  assumption  such  as  A(.)  is  strictly  differen¬ 
tiable.  Based  on  the  Ky  Fan's  variational  principle 
and  some  chain  rule  of  calculus,  we  derive  a  for¬ 
mula  for  the  generalized  gradient  of  f^  and  a  com¬ 
putationally  useful  formula  for  the  directional 
derivative  of  f^^.  Using  this  latter  formula  and 

the  relation  A ^  ”  ^m  “  ^m-1  ’  obtain  the 

directional  derivative  of  A  • 

nl 

Jean-Baptiste  Hiriart-Urruty  and  Dongyi  Ye 
University  Paul  Sabatier 
Laboratoire  d'Analyse  Numyrique 
Toulouse,  FR/WCE 


Optimality  Conditions  and  Duality  Theory  for  Minimizing 
Sums  of  the  Largest  Eigenvalues  of  Symmetric  Matrices 

This  paper  gives  max  characterizations,  in  terms  of  the  Frobenius  inner 
product,  of  the  sum  of  the  largest  eigenvalues  of  a  symmetric  matrix. 
These  max  characterizations  show  that  if  the  matrix  is  a  smooth  func¬ 
tion  of  a  vector  of  parameters  then  the  sum  of  the  largest  eigenvalues 
IS  a  regular  locally  iipschitz  function  of  these  parameters.  The  de¬ 
ments  which  achieve  the  maximum  provide  a  concise  characterization 
of  the  generalized  gradient  in  terms  of  a  dual  matrbe.  The  dual  matrix 
provides  the  information  required  to  either  verify  first-order  optimality 
conditions  at  a  point  or  to  generate  a  descent  direction  for  the  eigen¬ 
value  sum  from  that  point,  splitting  a  multiple  eigenvalue  if  necessary. 
A  model  minimization  algorithm  is  outlined,  and  connections  with  the 
classical  literature  on  sums  of  eigenvalues  are  explained.  Sums  of  the 
largest  eigenvalues  in  absolute  value  are  also  addressed. 

M.  L.  Overton 

Courant  Institute  of  Mathematical  Sciences 
New  York  University 

R.  S.  Womersley 
School  of  Mathematics 
University  of  New  South  Wales 


Variational  Properties  of  the  Spectral  Abscissa  and  Spectral 
Radius  Maps 

Variational  properties  for  the  spectral  radius  aud  spectral  abscissa  of 
an  analytic  matrix  valued  mapping  A  ;  C*  —  C”*'"  are  considered. 
A  notion  of  directional  differentiability  is  introduced  that  allows  us  to 
exploit  the  perturbation  results  of  Newton,  Puiseux,  Kato,  and  Arnold. 
Lower  bounds  for  the  directional  derivative  ate  established  which  yield 
formulas  for  the  directional  derivative  when  a  natural  nondegeneracy 
condition  is  satisfied.  These  formulas  ate  interpreted  in  the  extreme 
cases  where  the  eigenvalues  attaining  either  the  spectral  radius  or  the 
spectral  abscissa  are  nonderogatory  or  semisimple  (nondefective).  We 
conclude  by  investigating  the  relationship  with  the  proximal  normal 
subdifferential. 

James  V.  Burke 
Math.  Dept.,  GN-50 

University  of  Washington  Seattle,  WA  98195 

Michael  L.  Overton 

Computer  Science  Department 

Courant  Institute  of  Mathematical  Sciences 

New  York  University 

251  Mercer  St. 

New  York,  NY  10012 

A  Mathematical  Frogranmilng  Approach  for  Optimal 
Control  of  Distributed  Parameter  Systems 

A  class  of  optimal  control  problem  for  a  damped 
distributed  parameter  system  is  considered.  The 
proposed  approaches  approximate  each  control  force 
of  the  system  by  a  Fourier-type  series.  In 
contrast  to  standard  linear  optimal  control 
approaches,  this  method  is  an  optimal  approach  in 
which  the  necessary  condition  of  optit^lity  is 
derived  as  a  system  of  linear  algebraic  equations. 
The  proposed  approach  is  easy  to  apply  to  a  large 
class  of  control  problems.  A  vibrating  beam 
excited  by  an  initial  disturbance  is  studied 
numerically  in  which  the  effectiveness  of  the 
control  and  the  amount  of  force  spent  in  the 
process  are  investigated  in  relation  to  the 
reduction  to  the  dynamic  response. 

M.  Nouri-Moghadam 
Department  of  Mathematics 
Penn  State  University 
Lehman,  PA  18627 
X.  S.  Sadek 

Department  of  Mathematical  Science 
University  of  North  Carolina  at  Wilmington 
Wilmington,  NC  28403 
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optimal  Control  of  Distributed  Parameter  Systems: 
Exact  and  Approximate  Methods 

A  maximum  principle  is  employed  to  solve  analyti¬ 
cally  a  linear-quadratic  optimal  control  problem 
of  a  certain  class  of  elastic  vibrating  structures. 
The  main  characteristic  of  these  techniques  is 
reducing  this  problem  to  chat  of  solving  systems 
of  algebraic  equations,  thus  greatly  simplifying 
the  problem  and  making  it  computationally  plau¬ 
sible.  An  illustrative  example  of  an  optimal 
control  is  given,  and  the  computational  results 
are  compared  with  those  of  exact  solution. 

Ibrahim  Sadek 

Department  of  Mathematical  Sciences 
University  of  North  Carolina  at  Wilmington 
Wilmington,  NC  28403 

Optimal  Control  of  Thin  Plates  by  Point  Actuators 
and  Sensors 

The  optimal  control  of  a  class  of  self-rdjoint 
distributed  parameter  systems  (e.j;.,  vibrating 
thin  plates)  using  a  combined  open-closed  loop 
control  mechanism  is  considered.  In  particular, 
the  proposed  method  involves  the  application  of  a 
finite  number  of  actuators  and  sensors  to  activ< ly 
dampen  the  undesirable  transient  vibrations  of 
rectangular  plate. 

This  method  gives  an  explicit  optimal  open-loop 
control  as  a  function  of  the  prescribed  closed- 
loop  control.  The  effectiveness  of  the  proposed 
control  is  Illustrated  by  a  numerical  example  on 
a  simply-supported  plate  subject  to  specific 
initial  conditions.  Moreover,  the  sensitivity  of 
the  method  in  cen- unction  with  the  locations  of 
the  actuator  and  -ensor  is  examined  by  numerical 
slmi  ■'ttlcns. 

Mar.-  mton 

Department  of  Mathematics 

University  of  North  Carolina  at  Wilmington 

Wilmington,  NC  28403-3297 

Optimal  Control  of  Non-Classlcally  Damped 
Distributed  Structures 

Optimal  control  of  a  large  class  of  distributed 
systems  is  investigated.  The  behavior  of  such 
systems  is  governed  by  partial  differencial 
equations  with  an  appropriate  boundary  condition 
where  Che  damping  is  non-proportional. 

In  controlling  disci ibuted  systems  with  non- 
proportional  damping,  it  is  customary  to  express 
the  equation  in  its  state-space  form  and  proceed 
with  the  available  methods  for  lumped-parameter 
systems.  However,  a  new,  computationally 
efficient,  iterative  technique  was  intrcduced 
and  shown  to  converge  to  the  exact  solution, 
requiring  less  operations  than  that  needed  for  the 
larger  state-space  equations.  Applicability,  as 
v«ll  as  robustness  of  this  iterative  method  will 
be  studied  In  detail.  The  proposed  method  will 
be  applied  to  several  physical  systems  and 
numerical  results  and  simulations  will  be 
presented  subsequently. 

Ramin  S.  Esfandiari 

Department  of  Mechanical  Engineering 

California  State  University 

Long  Beech,  CA  90840-5005 


Simultaneous  Design  -  Control  Optimization  of 
Composite  Structures 

The  optimal  layer  thickness  and  optimal  feedback 
control  function  are  determined  for  a  symmetric, 
cross-ply  laminate.  The  objectivies  of  the 
optimization  is  to  maximize  the  fundamental 
frequency  (design  objective)  and  to  minimize  the 
dynamic  response  to  external  disturbances  (control 
objective)  subject  to  a  constraint  on  the  expendi¬ 
ture  of  control  energy.  The  design/contcol 
problem  is  formulated  as  a  multiobjective  optimi¬ 
zation  problem  by  employing  a  performance  index 
which  combines  the  design  and  control  objectives 
in  a  weighted  sum.  Numerical  results  are  given 
for  a  laminate  made  of  an  advanced  composite 
material.  Comparisons  of  controlled  and  uncon¬ 
trolled  laminates  as  well  as  optimally  designed 
and  non-optlaal  laminates  indicate  the  benefits 
of  treating  the  design  and  control  problems  in  a 
unified  formulation. 

Sarp  Adall 

Department  of  Mechanical  Engineering 
University  of  California  at  Santa  Barbara 
Santa  Barbara,  CA  93106 

(On  leave  from  the  University  of  Natal  Durban, 

South  Africa) . 

On  the  Complexity  of  Approximately  Solving  LP's 
Using  Minimal  Computational  Precision 

Complexity  theory  has  assumed  problem  instances 
are  encoded  with  exact  data,  and  algorithmic 
efficiency  has  been  measured  in  terms  of  the 
(bit)  length  of  the  encoding.  This  is  appro¬ 
priate  for  combinatorial  problems,  but  less  so 
for  numerical  problems  where  the  goal  is  to 
approximate  a  solution.  '  ,r  numerical  problems 
It  makes  more  sense  to  measure  a  problem 
instance  in  terms  of  the  stability  of  its 
solution  under  data  perturbations.  (If  the 
solution  is  stable  then  crude  data  accuracy  is 
sufficient  and  hence  the  bit  length  of  the 
exact  data  is  irrelevant.) 

The  speaker  will  discuss  some  highlights  of 
research  on  linear  programming  which  attempts 
to  address  these  issues. 

James  Renegar 

School  of  Operations  Research  and  Industrial 
Engineering 
Cornell  University 
Ithaca,  NY  14853 

Pre-Selection  of  the  Phase  I  -  Phase  II  Balance 
in  a  Path-Following  Algorithm  for  the  "Warm 
Start"  Linear  Programming  Problem 

In  solving  a  linear  program  from  an  infeasible 
"warm  stert,"  it  is  useful  to  pre-select  the 
tradeoff  between  infeasibility  (Phase  I)  and  non¬ 
optimality  (Phase  II) .  This  pClper  presents  a 
path-following  algorithm  that  will  follow  a  path 
from  a  given  infeasible  "warm  start"  to  an  optimal 
solution  along  a  path  with  a  pre-specified  bal2uice 
of  infeasibility  and  nonoptimality.  The  algorithm 
obtains  a  fixed  inprovement  in  both  objectives  in 
0(n)  iterations  using  Newton's  method,  with  no 
assunptions  regeurding  forrfcnowledge  of  prinbl  or 
dual  solutions. 

Robert  M.  Freund 

H.I.T.,  Sloan  School  of  Mgmt. 

50  Memorial  Drive 
Cambridge,  Mass.  02139 


A44 


WEDNESDAY  PM 


Global  Convergence  of  a  Primal-Dual  Exterior  Point 
Algorithm  for  liinear  Programming 

We  propose  an  algorithm  for  solving  a  primal-dual  pair  of  linear  pro¬ 
gramming  problems.  The  algorithm  starts  from  any  point  at  which 
nonnegative  vauables  are  positive.  At  each  iteration  of  the  algorithm, 
we  compute  the  Newton  direction  for  a  system  defining  a  center.  The 
next  iterate  moves  to  the  direction  by  different  step  sizes  in  primal 
and  dual  spaces.  We  show  that  in  a  finite  number  of  iterations,  the 
algorithm  computes  an  approximate  optimal  solution  or  finds  that  the 
primal-dual  pair  has  no  interior  feasible  points  in  a  wide  region  given 
in  advance. 

Masakazu  Kojima 

Departments  of  Information  Sciences  and  Systems  Science 
Tokyo  Institute  of  Technology 
Meguro-ku,  Tokyo  152,  Japan 

Nimrod  Megiddo 

IBM  Almaden  Research  Center 

650  Harry  Road,  San  Jose,  California  95120-6099 

and  School  of  Mathematical  Sciences 

Tel  Aviv  University,  Tel  Aviv,  Israel 

Shinji  Mizuuo 

The  Institute  of  Statistical  Mathematics 

4-6-7  Minami-Azabu,  Minato-ku.  Tokyo  106,  Japan 

Polynomial  Complexity  vs.  Fast  Local  Convergence  for  Inte¬ 
rior  Point  Methods 

All  interior  methods  for  linear  programming  ate  basically  iterative 
methods  of  a  nonlinear  flavor.  At  each  iteration  the  origin^j  objec¬ 
tive  function,  or  the  primal-dual  gap,  or  a  certain  potential  function, 
is  decreased.  The  best  complexity  results  show  that  the  distance  to 
the  optimal  value  become  less  than  2"^  in  at  most  0(-/nL)  iterations. 
This  translates  into  linear  convergence  rate  with  global  factor  1  —e/\/u. 
In  practice  muen  faster  convergence  is  observed  ,  especially  when  we 
are  close  to  the  solution.  We  discuss  the  relationship  m  between  global 
convergence,  local  convergence,  and  finite  termination  criteria.  New 
efficient  algorithms  that  have  optimal  global  and  local  properties  are 
presented. 

Fiorian  Potra. 

University  of  Iowa,  Iowa  City,  lA. 

Implicit  Functions  and  Lipsebitz  Stability  in 
Control  and  Optimization 

The  talk  is  concerned  with  Lipschiti  properties  of 
maps,  defined  implicitly  by  generalized  equations. 
We  discuss  several  known  implicit  functions  and 
metric  reularity  results  and  present  a  new  implicit 
function  theorem  for  pseudo-Lipschitz  maps.  As 
applications  we  examine  various  stability  problems 
in  control  and  optimization,  focusing  in  particular 
on  the  stability  of  the  feasible  sets  and  the 
optimal  solutions. 

A.L.  Dontchev 
Mathematical  Reviews 
Ann  Arbor,  MI  48107 

h'.W.  Hager 

UNiversity  of  Florida 
Department  of  Mathematics 
Gainesville,  FL  32611 

Applications  of  structured  secant  approaches 
in  Hilbert  space 

Some  problem  classes  of  g^eral  importance  like  e.g.  integral  equa¬ 
tions,  puameter  estimation  problems  and  control  problems  poss^ 
special  structure  in  that  dmvatives.  Tb  exploit  these  problem  de¬ 
pendent  properties  we  discoss  applications  of  structured  and  totally 
structured  secant  ^proaches  in  the  framework  of  HUbert  space  prob- 
i«ns.  We  show  how  problem  dependent  structure  can  be  used  to  con¬ 


struct  approximations  of  the  Jacobian  and  the  Hessian,  respectively. 
We  comment  on  the  convergence  theory  for  the  given  methods,  discuss 
implementational  issues  and  we  present  numerical  results  obtained  foi 
the  discussed  applications. 

J.  Huschens 

Universitat  TVier 

FB  IV  -  Mathematik 

Postfach  3825 

D-“'-55001;ier 

Federal  Republic  of  Germany 

Optimization  in  Impulsive  Stochastic  Control: 

Time  Splitting  Approach 

Usually  in  stochastic  control  models  the 
successive  impulsive  actions  are  meant  to  be 
separated  by  positive  time  intervals.  However* 
in  reasonable  models  with  random  outcomes  of 
impulses,  the  precise  optimum  is  attained  only  if 
controls  with  several  instantaneous  repetitions 
of  impulses  are  also  allowed.  For  a  rigorous 
treatment  of  optimal  control  in  such  models,  we 
introduce  here  a  new  notion  referred  to  as 
stochastic  process  with  time  splitting.  In  this 
framework,  optimality  conditions  in  the  for.’i  of 
quaslvarlational  inequalities  are  shown  to  hold. 

To  illustrate,  we  present  an  example  of  a 
continuous-time  two-armed  bandit  problem  (studied 
in  detail  by  D.  Donchev). 

Alexander  A.  Yushkevich 

Department  of  tlathematlcs 

University  of  North  Carolina  at  Charlotte 

Charlotte,  NC  28223 

//“-Opthaization  with  Decentralized  ControUers 

Even  though  the  //“-optimal  control  of  linear  systems  with  centralized 
controllers  has  reached  a  level  of  maturity  during  the  past  decade,  little 
is  known  on  extensions  of  this  theory  to  decentralized  systems,  where 
different  controllers  acting  on  the  same  system  have  access  to  different 
output  measurements.  A  major  difficulty  here  is  the  establishment  of 
the  existence  of  globally  .  '.’'timal  solutions,  as  well  as  their  characteri¬ 
zation,  as  opposed  to  tbri  person-by-person  optimal  solutions. 

In  this  paper,  we  obtain  ...ch  a  globally  optimal  solution  for  a  discrete¬ 
time  linear-quadratic  disti  -bance  rejection  problem  with  a  decentral¬ 
ized  control/measurement  structure.  The  approadi  uses  the  framework 
of  zero-sum  dynamic  games,  in  which  context  we  prove  the  existence 
of  and  obtain  a  characterization  for  a  decentralized  saddle  point  for  a 
related  soR-constrained  game. 

Garrj  Didinsky  and  Thmer  Ba$ar 
Decision  and  Control  Laboratory 
Coordinated  Science  Laboratory 
University  of  Illinois 
1101  West  Springfield  Avenue 
Urbana,  IL  61801  /  USA 

A  Comparison  of  Barrier  EVinction  Methods  with  Lagraugian 
Method  for  Nonlinear  Programming 

The  problem  of  minimizing  nonlinear  functions  often  arises  in  practice. 
In  the  past  few  years  there  have  be'  significant  developments  in  dif¬ 
ferent  approaches  used  to  solve  these  types  of  problems.  However,  of 
recent,  since  the  introduction  of  K  atmarkar’s  Interior-Point  method 
for  solving  linear  problems,  a  lot  of  interest  has  been  renewed  in  using 
similar  approaches  for  solving  large  nonlinear  programming  problems. 
In  this  work  large  scale  nonlinear  problems  ate  solved  using  Barrier 
and  Pot  ential  functions,  and  the  results  compared  with  results  from 
those  obtained  using  Lagrangian  methods.  The  classes  cf  problems 
considered  arise  from:-  VLSI  placorttnt,  electricity  generation  and  oil 
refinery  production  planning. 
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Araarinder  Singh 

University  of  Waterloo,  Waterloo, 

On.  N2L  3G1,  Canada. 

Kumaraswamy  Ponnambalam 
University  of  Waterloo,  Waterloo, 

On.  N2L  3G1,  Canada. 

Telephone:  (519)  885  1211  ext  3825. 

Fax  :  (519)  746  4791 

Recent  Improvements  on  FSQP 

Feasible  Sequential  Quadratic  Programming  (FSQP)  has  been 
studied  for  several  years  by  the  authors  and  their  colleagues. 
Recent  progress  has  been  made  in  enhancing  the  efficiency  of  the 
method  and  applying  it  to  the  solution  of  engineering  problems. 
A  Fortran  package  has  been  developed  and  extensively  tested. 

In  this  talk  we  first  revie®'  the  basic  FSQP  scheme:  tilting  and 
bending  of  the  search  direction  and  possible  use  of  a  nonmonotone 
line  search;  the  latter  permits  to  avoid  the  Maratos  effect  at  the 
sole  expense  of  (possibly)  a  few  additional  function  evaluations  in 
early  iteration  (initialization).  We  then  observe  that,  under  mild 
assumptions,  initialization  is  not  necessary.  Finally,  we  report 
numerical  experiments  on  standard  test  problems  as  well  as  on 
control  system  design  problems. 

Jian  L.  Zhou  <ind  Andrd  L.  Tits 
Department  of  Electrical  Engineering 
and  Systems  Research  Center 
University  of  Maryland 
College  Park,  MD  20742 

An  Aiiine*Scaling.  Nonsmooth  Newton  Hybrid  for  Constrained 
Optimization 

We  present  a  hybrid  of  affine-scaling  and  local  Newton's  method  for 
nonsmootfa  equations,  aimed  at  large-scale  constrtuned  optimization 
problems.  Problems  of  interest  include  those  of  discrete  time  optimal 
control  with  inequality  constraints  on  state  and/or  control  variables. 
Convergence  properties,  computation,  and  potential  for  peuallelism  will 
be  discussed. 

D.  Ralph 

Department  of  Computer  Science,  Upson  Hall 
Cornell  University 
Ithaca,  NY  14853. 

A  Primal-Dual  Interior  Point  Method  for  Large  Scale  Linear 
and  Nonlinear  Programming 

A  globally  convergent  primal-dual  interior  point  method  for  general 
nonlinear  optimization  problem  is  considered.  The  method  solves  the 
parameterized  Karush-Kuhu-Theker  conditions  for  optimality  by  New¬ 
ton  or  quasi-Newton  iterations  from  an  arbitrary  initial  point.  The 
parameter  attached  to  the  complementarity  conditions  is  used  as  a  bar¬ 
rier  parameter  and  tends  to  zero  as  the  search  proceeds.  To  obtain  the 
global  convergence  of  the  iteration  the  barri..--penjdty  function  with 
re  ct  to  the  primal  variable  b  used.  A  code  for  large  scale  linear 
programming  is  implemented  and  it  solves  all  the  netlib  problems  with 
total  iterations  which  is  almost  same  as  that  of  OBI.  A  code  for  dense 
nonlinear  problems  is  also  implemented  and  it  solves  tdl  the  available 
( 1 12)  test  problem  of  Shittkowski  succe^ully  with  tota  iterations  of 
about  2100  and  2600  function  evaluations. 

Hiroshi  Yamashita 
lakahito  Tanabe 

Mathematical  Systems  institute,  Inc. 

OF  AM  Bldg.  2-5-m,  Shinjuku,Shinjul(u-ku 
Tokyo,  Japan  160 


Algorithms  for  the  Production  and  Vehicle 
Routing  Problems  with  Deadlines 

Two  new  algorithms  are  presented  for  an 
extension  of  the  well  known  delivery  vehicle 
routing  problem  with  time  constraints.  The 
extension  Involves  the  presence  of  a  production 
process  determining  the  rate  of  availability  of 
the  product  being  delivered.  The  vehicle  dispatch 
order  Is  therefore  Important  and  must  be  determined 
in  conjunction  with  the  routes  to  be  used.  One  of 
the  algorithms  Is  a  hybrid  route  construction  and 
Improvement  algorlthun  ,  while  the  other  uses  set 
partitioning.  Numerical  experlen'e  with  the 
algorithms  Is  discussed. 

M.A.  Forbes,  J.N.  Holt,  P.J.  Kilby  and  A.M.  Watts 
Centre  for  Industrial  and  Applied  Mathematics  and 
Parallel  Computing,  Department  of  Hatheciatics,  The 
University  of  Queensland,  Queensland  4072,  Australia 
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An  Algorithci  for  Solving  the  Lott  Optimization 
Problem  in  Precedence  Diagram  Network 

In  the  first  part  of  the  performance,  v«e  extend 
the  cost  optimization  problem  solved  by  Kelley 
Walker  and  Fulkerson  to  the  precedence  diagramming 
network. 

We  allow  the  next  precedence  relationship  between 
activities  which  are  represented  by  nodes. 

SSt:  start-start-t  SFt:  start*finish-t 

FSt;  finish-start-t  FFt:  finish-finish-t 

We  briefly  discuss  the  main  differences  between  CPM 
and  precedence  diagram  network,  from  the  aspect  of 
cost  optimization  problem. 

Finally  we  show  and  explain  the  basic  idea  of  the 
algorithm  which  is  based  on  a  network  flow 
approach. 

Miklos  Hajdu 

Technical  University  of  Budapest 
Department  of  BUilding  Organization  and 
Management 

Muegyetem  rkp.  3.  K.  II.  17. 

Budapest,  1111. 

Hungary 

Redistribution  Transport  Means  the  Traffic  in  the 
Area  of  Subway  is  Shut 


On  the  Convergence  of  Pattern  Search  Methods 

We  present  a  general  convergence  theory  for  a  class 
of  direct  search  methods,  which  we  call  pattern 
search  methods.  Direct  search  methods  are  methods 
for  solving  unconstrained  optimization  problems 
without  computing,  or  even  estimating  derivatives. 
We  define  pattern  search  methods  to  be  direct 
search  methods  for  which  the  search  strategy  at 
every  iteration  is  predetermined  by  a  particular 
pattern,  or  template.  Examples  include  the 
multidirectional  search  algorithm  of 
Dennis  and  Torczon,  the  factorial  design  algorithm 
of  Box,  and  the  (original)  pattern  search  method  of 
Hooke  and  Jeeves;  each  is  distinguished  by  the 
choice  of  pattern  used  to  drive  the  search  pro¬ 
cedure  . 

The  theory  we  will  present  is  the  most  general  of 
the  known  convergence  resu’ts  for  these  methods. 

The  theory  is  also  unusual  in  that  pattern  search 
methods  require  only  strict  decrease  in  the  value 
of  the  objective  function;  no  assumption  of  suffi¬ 
cient  decrease  is  required  to  prove  convergence. 

Instead,  an  interesting  appeal  to  discrete  lathe- 
matics  is  used  to  complete  the  argument. 


Virginia  Torczon 

Department  of  Mathematical  Sciences 
Rice  University 
Houston,  TX  77251-1892 


The  task  redistribution  of  the  ground  passengers 
transport  means  for  the  transport  of  passengers  in 
the  area  of  subway  where  the  traffic  is  temporarily 
shut  are  under  consideration. 

The  ground  transport  of  the  passenger  according  to 
the  corresponding  route  from  the  another  roi  es, 
which  are  situated  near  the  part  subway  abovi- 
mentionod.  The  redistribution  of  the  ground 
passenger  transport  means  take  place  according  to 
criterion  of  minimisation  additional  loss  time 
passenger  for  the  waiting  transport  service.  The 
stability  of  the  received  decision  for  the  case  of 
alteration  of  the  passenger  correspondences  are 
under  consideration. 

Mishenko  Aleksndr 
Plekanov  Acad.  National  Economy 
Dep.  Econ.  Cybernetics 
Stremyanii  Pereyloc  28 
113054  Moscow  U.S.S.R. 

Projective  Interior  Point  Methods  0(sqrt(n)L)  Step- 
Complexity 


We  develc_  a  projective  interior  point  method  that 
is  path-following  and,  hence,  has  a  step-complex¬ 
ity  of  0(sqrt(n)L).  We  also  show  how  to  modify 
Karmarkar's  and  several  other  projective  interior 
point  methods  so  that  their  step-complexities  are 
also  0(sqrt{n)L),  and  relate  these  modified 
methods  to  potential  reduction  methods. 


Donald  Goldfarb 
Department  of  Industrial 
and  Operations  Kesearch 
Columbia  University 
New  York,  NY  10027 


Engineering 

Dong  Shaw 
Rider  College 
Lawrencevllle,  NJ  08648 


A  TVuat  Region  Method  for  Nonsmootb  Programnung 

The  classical  trust  region  algorithm  for  smooth  nonlinear  programs  is 
extended  to  the  nonsmooth  case  where  the  objective  function  is  only 
locally  Lipschitzian.  At  each  iteration,  an  objective  function  aat  car¬ 
ries  both  first  and  second  order  information  is  minimized  over  a  trust 
region.  The  term  that  carries  the  first  order  information  is  an  iteration 
function  that  may  not  explicitly  depend  on  subgradients  or  directional 
derivatives.  We  prove  that  the  algorithm  is  globally  convergent.  This 
convergence  result  extends  the  results  of  Powell  for  minimization  of 
smooth  functions,  the  results  of  Yuan  for  minimization  of  composite 
convex  functions,  and  the  recent  model  of  Dennis,  Li  and  Tapia  for 
minimization  of  reginar  functions.  In  addition,  compared  with  the  re¬ 
cent  model  of  Pang,  Han  and  Rangaraj  for  minimization  of  locally 
Lipschitzian  functions  via  line  search,  this  algorithm  has  the  same  con¬ 
vergence  property  without  assuming  positive  d  finiteness  and  uniform 
boundedness  of  the  second  order  term.  Applications  of  the  algorithm 
to  various  nonsmooth  optimization  problems  are  discussed. 

Liqun  Qi 

University  of  New  South  Wales,  Kensington,  NSW,  Australia 
Jie  Sun 

Northwestern  University,  Evanston,  !L,  USA 

Adaptive  Filtering  in  Nonlinear  Parameter 
Estimation  with  Serial ly  Correlated  Data  Structures 

Underwater  detectloii  and  tracking  is  a  complex, 
nonlinear  state  estimation  problem.  Previous  work 
has  demonstrated  an  efficient  and  flexible  approach 
to  the  problem  using  compressed  data  sets.  In  this 
approach  time  segments  of  measured  data  are  repre¬ 
sented  by  sufficient  statistics.  It  has  been  shown 
that  tracking  performance  may  be  enhanced  by 
exploiting  the  bias/r.oise  variance  tradeoff  and 
adaptively  selecting  the  rank  of  the  statistic  used 
for  segment  representation.  Correlated  noise 
structures,  however,  can  cause  severe  modeling  and 
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estimation  anomalies.  This  paper  extends  the 
methcds  developed  for  adaptive  rank  selection  to 
include  the  issue  of  serial  correlation  in  the 
measurement  noise  structure.  Monte  Carlo  simula¬ 
tion  results  for  a  trajectory  estimation  problem 
using  noisy  angle-of-arrival  measurements  are 
presented. 

Frank  O'Brien 
Marcus  L.  Graham 
Kai  F.  Gong 

U.S.  Naval  Underwater  Systems  Center 
Code  2211,  B  1171-1 
Newport  Laboratory 
Newport,  RI  G2841-S047 

Quadratic  Programming  with  Approximate  Data:  111- 
Posedness  and  Efficient  Algorithms 

We  present  algorithms  for  Quadratic  Programming 
problems  specified  with  approximate  data.  This  is 
important  when  rounding  errors  prevent  the  use  of 
exact  numbers  or  only  estimates  or  the  real  data 
are  available.  The  algorithms  are  efficient  from 
the  point  of  view  of  computation  and  data  needed, 
requiring  an  excessively  precise  approximation  and 
excessive  computation  only  for  near!’,  ill-posed 
instances.  This  work  is  a  continuation  of  the 
research  we  have  done  for  ' inear  Programming, 
presented  at  ICIAM91,  and  points  towards  the  under¬ 
standing  of  ill-posedness  in  optimization  and  the 
formulation  of  a  complexity  theory  of  problem 
solving  with  approximate  data. 

Jorge  R.  Vera 

Department  of  Operations  Research 
Cornell  University 
Ithaca,  NY  148S3 

Experiments  with  the  Broyden  Class  of  Quas, -Newton 
Methods 


in  this  talk  we  use  a  new  rule  to  summarize  numer¬ 
ical  results  required  to  solve  a  set  of  standard 
unconstrained  optimization  problems  by  new  quasi- 
Newton  methods.  The  new  methods  switch  among 
several  available  methods  and  belong  to  a  rew  class 
of  methods  proposed  within  the  Broyden  class  on  the 
basis  of  estiraatirg  the  size  of  the  eigenvalues  of 
the  Hessian  approximation.  The  rule  measures  the 
improvement  percentage  of  the  methods  against  the 
BFGS  method.  The  results  show  that  the  performance 
of  the  new  methods  is  better  than  that  cr  the  BFGS 
method  and  almost  similar  to  that  of  the  idealized 
method  of  Byrd,  Liu  and  Nocedal  (1990)  (which 
requires  the  calculation  of  the  Hessian  matrix  at 
each  iteration). 

M.  Al-Baall 
Department  of  Systems 
University  of  Calabria 
87036  Arcavacata  (Cosenza) 

Italy 


Oa  the  Perforaiance  of  a  TVust  Region  Newton  Method  for 
Large-Scale  Problems 

We  arc  concerned  with  the  solution  of  large-scale  optimization  prob¬ 
lems  with  «par»i*  Hessians.  A  trust  region  Newton  method  is  used  in 
which  the  trust  region  subproblems  are  solved  by  the  preconditioned 
conjugate  gradien*  method.  In  particular,  we  use  an  improved  sparse 
incomplete  Cholesky  factorization  as  a  preconditioner.  Th'*  new  algo- 
rithm  is  compared  with  several  existing  algorithms  for  unconstrained 
mininiizatioii.  Convex  and  nonconvex  indefinite)  problems  from  the 
MINPACK-2  test  problem  collection  are  used  for  these  comparisons. 

Brett  M.  .Averick 

Army  High  Performance  Computing  Research  Center 
University  of  Minnesota,  Minneapolis,  MN  55415 
Richard  G.  Carter 

Army  High  Performance  Computing  Research  Center 
University  of  Minnesota,  Minneapolis,  MN  55415 

Jorge  J.  More 

Mathematics  and  Computer  Science  Division 
Argonne  National  Laboratory  Argonne,  IL  60439 


Iteration  FYinctions  in  Nonsmooth  Optimization  and 
Equations 

Some  globally  conveigent  model  algorithms  have  been  proposed  for 
oolving  nonsmooth  optimization  problems.  These  algorithms  do  not 
explicitly  depend  on  si’bgradienis,  but  are  based  upon  son  iteration 
functions  of  two  arguments,  iteration  functions  or  pointed-based  ap¬ 
proximations  were  also  introduced  in  algorithms  for  solving  nensmooth 
equations  to  reach  global  or  superlinear  convergence.  The  existence  of 
iteration  functions  depend  upon  the  original  function  in  the  nonsmooth 
optimization  or  the  nonsmooth  equation  problem.  In  nonsmooth  opti¬ 
mization,  Poliquin  and  Qi  proved  that  a  necessary  condition  for  exis¬ 
tence  of  iteration  function  .  the  sense  of  Pang-Han-Rangaraj  or  Qi-Sun 
is  that  the  original  funcii  is  pseudo-regular  iu  the  sense  of  Borwein, 
and  a  sufficient  condition  f>.  xistence  of  iteration  function  in  the  sense 
of  Pang-Han-Rangaraj  is  tha.  ’he  original  function  is  subsmooth  (lower 
C)  in  the  sense  of  Rorkafell  and  Spingarn.  It  was  also  shown  th.at 
such  an  iteration  function  is  no  unique  in  general  and  is  a  certain  kii  d 
of  “continuous”  approximation  A  the  upper  Dini  directional  derivative 
of  the  original  function. 

Liqno  Qi 

University  of  New  South  Wa' s,  Kensington,  NSW,  Australia 

TVust  Region  Methods  for  Large  Constrained  Optimization 

We  begin  by  considering  bound-conrtrained  problems  and  focus  on  two 
crucial  questions;  (i)  how  can  we  use  negative  curvature  information, 
in  particular,  second  derivatives?  (ii)  how  can  we  keep  the  iteration 
cost  to  minimum?  We  propose  an  approach  well-suited  for  large  prob¬ 
lems. 

We  then  consider  the  general  nonlinearly  constrained  problem  and  dis¬ 
cuss  an  adaptation  of  an  algorithm  proposed  by  Byrd  and  Omojukun, 
designed  to  be  efficient  when  the  number  of  variables  is  very  large. 
Numerical  tests  will  be  described. 

Maruefaa  Lalee  and  lorge  Nocedal 
Northwestern  University 
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Non  AN 

10:30 

10:50 

CPI 

A2 

Belmont  Room 

Dussault,  J.P.* 

Tue  PM 

06:00 

07:30 

Poster 

2 

A30 

Regency  A/B 

IS 

Eckstein,  J. 

Tue  PM 

02:50 

03:10 

HS14 

A22 

Toronto  Room 

Eckstein,  J.* 

Tue  Pli 

02:30 

02:50 

MS14 

A22 

Toronto  Room 

Edsberg,  L. 

Mon  AN 

10:50 

11:10 

CP2 

A3 

Gold  Coast  Room 

El-Bak^,  A. 

Ned  AM 

10:30 

10:50 

CP20 

A36 

Belmont  Room 

El-Bakry,  A.S.* 

Ned  PM 

03:30 

03:50 

HS22 

A39 

Regency  A/B 

Eldersveld,  S.* 

Ned  AM 

10:30 

10:50 

MS19 

A35 

Toronto  Room 

Elston,  S.F.* 

Ned  AM 

11:30 

11:50 

CP21 

A37 

Nater  Tower  Room 

Esfandiari,  R.S.* 

Ned  PN 

05:20 

05:40 

NS25 

A44 

Nater  Tower  Room 

Eskow,  E. 

Ned  PM 

03:30 

03:50 

NS21 

A39 

Belmont  Room 

If 

Facchinei,  F. 

Ned  AN 

10:50 

11:10 

CP22 

A38 

Gold  Coast  Room 

Fan,  M.* 

Ned  PN 

04:20 

04:40 

MS24 

A43 

Belmont  Room 

Fan,  Y.-A.* 

Tue  PN 

03:10 

03:30 

CP14 

A23 

Acapulco  Room 

Fang,  6.* 

Mon  PM 

(i6:00 

07:30 

Poster 

1 

Ai8 

Regency  A/B 

Fernandes,  L.K. 

fue  PK 

05:00 

03:20 

CPi9 

A28 

Gold  Coast  Room. 

Femaildez-ltaca,  D.* 

Wed  PM 

02:50 

03:10 

CP23 

A39 

Nater  Tdw^  Rdom 

Ferrari,  Ai* 

^e  m 

06:00 

07:30 

Poster 

2 

A32 

Regency  A/B 

Ferris,  H.C. 

Ved  AM 

10:50 

lUlO 

MsiS 

A34 

Regency  A/B 

Eeinris, 

PN 

02:50 

03:10 

MS14 

A23 

Toronto  Room 
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NAME 

DAY 

TIME 

ENDTIME 

SESSION 

ABST. 

ROOM 

Fletcher,  R.* 

Mon  AM 

08:30 

09:15 

IPl 

06 

Regency  A/B 

Floudas,  C.A. x 

Tue  PM 

05:00 

05:20 

MS16 

A26 

New  Orleans  Room 

Floudas,  C.A.* 

Hed  PM 

03:10 

03:30 

MS21 

A3S 

Belmont  Room 

Forrest,  J.J.H. 

Mon  AM 

11:30 

11:50 

MSI 

A1 

Regency  A/B 

Forsgren,  A.* 

Hed  AM 

10:50 

11:10 

HS19 

A35 

Toronto  Room 

Fourer,  R. 

Mon  AM 

11:10 

11:30 

MSI 

A1 

Regency  A/B 

Fraley,  c.* 

Tue  PM 

04:20 

04:40 

CP18 

A27 

Water  Tower  Room 

Frank,  P.* 

Tue  AM 

11:30 

11:50 

CP13 

A21 

Acapulco  Room 

Freund,  R.M.* 

Wed  PM 

04:40 

05:00 

CP27 

A44 

Regency  A/B 

Freund,.  R.W.* 

Mon  PM 

02:50 

03:10 

CPS 

A8 

Gold  Coast  Room 

Gal&zif  3» 

Hed  PM 

03:10 

03:30 

CP24 

A40 

Toronto  Room 

Galperin,  E.A. 

Tue  PM 

06:00 

07:30 

Poster 

2 

A32 

Regency  A/B 

Gantble,  B.* 

Mon  AM 

10:30 

10:50 

MS2 

A1 

Water  Tower  Room 

Gay,  D.M. 

Tue  PM 

02:50 

03:10 

MS13 

A22 

Regency  A/B 

Ge,  Y. 

Mon  PM 

05:20 

05:40 

CP7 

All 

Acapulco  Room 

Ghattas,  O.N.* 

Tue  AM 

11:30 

11:50 

HSll 

A19 

Regency  A/B 

Gigola,  c. 

Hed  PM 

03:10 

03:30 

CP25 

A41 

Acapulco  Room 

Gilbert,  J.c. 

Tue  PM 

02:30 

02:50 

CP14 

A23 

Acapulco  Room 

Gill,  P.E. 

Hed  AM 

10:30 

10:50 

HS19 

A35 

Toronto  Room 

Gill,  P.E. 

Hed  AM 

10:50 

11:10 

CP20 

A3  6 

Belmont  Room 

Gill,  P.E.* 

Hed  AM 

11:30 

11:50 

MS19 

A35 

Toronto  Room 

Gilmore,  P.A.* 

Mon  PM 

02:50 

03:10 

MSS 

A6 

Belmont  Room 

Gitler,  I.* 

Mon  AM 

10:50 

11:10 

MS2 

A1 

Water  Tower  Room 

Coffin,  J.L. 

Tue  PM 

03:30 

03:50 

CP16 

A25 

Gold  Coast  Room 

Goldfarb,  D.* 

Mon  PM 

06:00 

07:30 

Poster 

1 

A47 

Regency  A/B 

Gomez,  S.* 

Hed  PM 

03:10 

03:30 

CP25 

A41 

Acapulco  Room 

Gong,  K.F. 

Tue  PM 

06:00 

07:30 

Poster 

2 

A47 

Regency  A/B 

Gonzaga,  C.C.* 

Mon  PM 

05:20 

05:40 

MS7 

A9 

Belmont  Room 

Gould,  H. 

Mon  AM 

10:50 

11:10 

CPI 

A2-3 

Belmont  Room 

Gould,  N.l.M* 

Hed  AM 

08:30 

09:15 

1P7 

15 

Regency  A/B 

Graham,  M.L. 

Tue  PM 

06:00 

07:30 

Poster 

2 

A47 

Regency  A/B 

Grandine,  T.A.* 

Tue  AM 

11:10 

11:30 

MSll 

A19 

Regency  A/B 

Grandinetti,  L. 

Tue  PM 

03:10 

03:30 

CP15 

A24 

Hater  Tower  Room 

Grievank,  A.* 

Tue  PM 

01:30 

02:15 

IPS 

11 

Regency  A/B 

Grigoriadis,  M.* 

Hed  PM 

01:30 

02:15 

IP9 

16 

Regency  A/B 

Grino,  R. 

Tue  AM 

11:30 

11:50 

CPU 

A20 

Toronto  Room 

Grippo,  L. 

Hed  PM 

02:50 

03:10 

CP25 

A41 

Acapulco  Room 

Grippo,  L.* 

Tue  PM 

02:50 

03:10 

CP15 

A24 

Water  Tower  Room 

Guler,  0.* 

Mon  PM 

03:10 

03:30 

MS6 

A6 

Hater  Tower  Room 

Guptill,  J.D.* 

Mon  AM 

11:10 

11:30 

CPI 

A3 

Belmont  Room 

Haddad,  E.* 

Mon  PM 

06:00 

07:30 

Poster 

1 

A14 

Regency  A/B 

Haeberly,  J.P.* 

Mon  PM 

05:00 

05:20 

MS9 

AlO 

New  Orleans  Room 

Haftka,  R.T, 

Tue  PM 

06:00 

07:30 

Poster 

2 

A31 

Regency  A/B 

Hager,  H.H. 

Hed  PH 

04:20 

04:40 

CP28 

A45 

Gold  Coast  Room 

Haidar,  S.M.* 

Hon  VK 

06:00 

07:30 

Poster 

1 

A17 

Regency  A/B 

Hajdu,  M.* 

Mon  PM 

06:00 

07:30 

Poster 

1 

A47 

Regency  A/B 

Hallman,  H. 

Mon  AM 

11:30 

11:50 

CPI 

A3 

Belmont  Room 

S«^P* 

Tue  PM 

03:10 

03:30 

CP16 

A25 

Gold  Coast  Room 

HdO  f  3 1 

Tue  PM 

03:30 

03:50 

MS12 

A22 

Belmont  Room 

HSO/ 

Tue  PM 

03:10 

03:30 

MS12 

A22 

Belmont  Room 

Harrell,  A.W.* 

Mon  PM 

06:00 

07:30 

Poster 

1 

A15 

Regency  A/B 

Hartvigseri,  D.* 

Hon  AM 

11:10 

11:30 

MS2 

A1 

Hater  Tower  Room 

Hatt.'ri,  T.* 

Tue  m 

06:00 

07:30 

Poster 

2 

A31 

Regency  A/B 

Hemmer,  G.M.* 

Tue  AM 

10:30 

10:50 

CPIO 

A19 

Belmont  Room 

Hernandez,  s.* 

Mon  PM 

06:00 

07:30 

Foster 

1 

A13 

Regency  A/B 

High.  K.A.* 

tue  PM 

.06:00 

07:30 

Poster 

2 

A29 

Regency  A/B 

Rilhorst,  D. 

Hed  PM 

03:30 

03:50 

CP25 

A41 

Acapulco  Room 

aipolito.  A.* 

Tue  AM 

11:10 

11:30 

CPIO 

A19 

Belmont  Room 

Hiriart-Urruty 

Wed  PM 

04:40 

05:00 

MS24 

A43 

Belmont  Room 

Rirsbfeld,  D.S.* 

Tii  e  AM 

10:30 

10:50 

MSlv 

Ai8 

Water  Tower  Room 

Ho,  J.K;* 

tiie  AM 

3.1:30 

11:50 

CF20 

A37 

Belmont  Room 

HocbbaiiB,  0.* 

Wed  AM 

10:30 

10:50 

HS20 

.A36 

Acapulco  Room 

HOSSSjL^f  Ae^eNe 

Mbh  PM 

03:30 

03:50 

CP6 

A8 

Gold  Coast  Room  - 
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NAME 

DAY 

TIME 

EHiyriME 

SESSION 

ABST. 

ROOM 

Hu,  C.* 

Tue 

PM 

06:00 

07:30 

Poster  2 

A33 

Regency  A/B 

HU,  H.* 

Hed 

PH 

03:10 

03:30 

CP26 

A42 

Gold  Coast  Roon 

HU,  y.H. 

Mon 

AM 

10:30 

10:50 

CP2 

A3 

Gold  Coast  Roon 

Huang,  S.* 

Tue 

VH 

04:40 

05:00 

CP19 

A28 

Gold  Coast.  Roon 

Huschens,  J.* 

Mon 

PM 

04:40 

05:00 

CP7 

A45 

Gold  Coast  Room 

I 

Infang^,  G* 

Wed  AM 

11:30 

11:50 

CP20 

A37 

Belnont  Room 

Isac,  G<v 

Tue 

PM 

06:00 

07:30 

Poster  2 

A33 

Regency  A/B 

XuseiB,  A.N.* 

Mon 

PH 

06:00 

07:30 

Poster  1 

A14 

Regency  A/B 

Jarre,  F.* 

Wed 

03:30 

03:50 

CP26 

A42 

Gold  Coast  Room 

Jaumard,  B. 

Tue 

PH 

05:00 

.05:20 

MS16 

A26 

New  Orleans  Room 

Jelinski,  L.W.* 

Tue 

PM 

02:30 

02:50 

MS13 

A22 

Regency  A/B 

Jensen,  D. 

Tue 

AM 

11:30 

11:50 

CPIO 

A19 

Belmont  Room 

Jensen,  D.* 

Mon 

PM 

06:00 

07:30 

Poster  1 

A14 

Regency  A/B 

Tue 

AM 

10:50 

11:10 

CPIO 

A19 

Belnont  Room 

Ji)  J. 

Tue 

PM 

04:40 

05:00 

CP19 

A28 

Gold  Coast  Room 

Ji,  J.* 

Tue 

PM 

06:00 

07:30 

Poster  2 

A31 

Regency  A/B 

Jog,  P.* 

Wed 

PM 

04:40 

05:00 

MS23 

A42 

Acapulco  .Room 

Jones,  C.V.* 

Tue 

AM 

10:50 

11:10 

MSIO 

A18 

Water  Tower  Room 

Jones,  J.* 

Wed 

PM 

02:50 

03:10 

CP26 

A41 

Gold  Coast  Room 

Judlce,  J.J. 

Mon 

PM 

05:00 

05:20 

CP8 

All 

Gold  Coast  Room 

Judice,  J.J. 

Tue 

PM 

05:00 

05:20 

CP19 

A28 

Gold  Coast  Room 

Judson,  R.S. 

Mon 

PH 

03:10 

03:30 

MSS 

A6 

Belmont  Room 

K 

Katti,  M.* 

Tue 

PM 

06:00 

07:30 

Poster  2 

A32 

Regency  A/B 

Kaufmzut,  L.* 

Mon 

AM 

10:30 

10:50 

CP3 

A4 

Acapulco  Room 

Kearsley ,  A. J. * 

Mon 

PM 

05:00 

05:20 

CP9 

A12 

Water  Tower  Room 

Kelley,  C.T. 

Mon 

m 

02:50 

03:10 

MSS 

A6 

Belmont  Room 

Kelley,  C.T.* 

Tue 

PM 

04:20 

04:40 

MS15 

A2S 

Belmont  Room 

Kisala,  T.P. 

Mon  AM 

11:10 

11:30 

MS3 

A2 

Toronto  Room 

Klinger,  A. 

Tue 

PM 

06:00 

07:30 

Poster  2 

A32 

Regency  A/B 

Klinger,  A.* 

Mon 

PM 

02:50 

03:10 

CPS 

A7 

Acapulco  Room 

Kodiyalam,  S.* 

Tue 

AM 

10:30 

10:50 

MSll 

A18 

Regency  A/B 

Kojina,  M. 

Wed 

PM 

05:00 

05:20 

CP27 

A45 

Regency  A/B 

Kojina,  M.* 

Mon 

PM 

04:40 

05:00 

MS7 

A9 

Belmont  Roon 

Kostre^,  M. 

Mon 

PM 

05:20 

05:40 

CP9 

A12 

Water  Tower  Room 

Kountanis,  D. 

Tue 

PM 

06:00 

07:30 

Foster  2 

A33 

Regency  A/B 

Kountanis,  D. 

Tue 

PM 

06:00 

07:30 

Poster  2 

A33 

Regency  A/B 

Kountanis,  D. 

Mon 

PH 

06:00 

07:30 

Poster  1 

A16 

Regency  A/B 

Kovoor,  N. 

Wed 

AM 

11:10 

11:30 

H20 

A36 

Acapulco  Roon 

Kowalewska,  U.L.* 

Mon 

PH 

06:00 

07:30 

Poster  1 

A14 

Regency  A/B 

Krishnan,  H.* 

Tue 

AN 

11:30 

11:50 

MSIO 

A18 

Water  Tower  Room 

Kunar,  P.R.* 

Tue 

AM 

09:15 

10: 00 

IPS 

10 

Regency  A/B 

Kunisch,  K.* 

Tue 

PM 

05:20 

05:40 

MS15 

A25 

Belmont  Room 

Kupernan,  W.A. 

Mon 

m 

03:30 

03:50 

CPS 

A8 

Acapulco  Room 

Kupfer,  F.S. 

Tue 

PM 

04:40 

05:00 

MS15 

A25 

Belmont  Room 

Kupfer,  F.S.* 

Mon 

PM 

05:00 

05:20 

CP7 

All 

Acapulco  Room 

Xi 

La  Roche,  R*De 

Tue 

PM 

06:00 

07:30 

Poster  2 

A29 

Regency  A/B 

Lalee,  M.* 

Wed 

AN 

11:30 

11:50 

CP22 

A48 

Gold  Coast  Room 

Lanpariello,  F. 

Tue 

PM 

02:50 

03:10 

CP15 

A24 

Water  Tower  Room 

Lasdon,  L.* 

Mon 

PM 

03:10 

03:30 

NS4 

A5 

Regency  A/B 

Launay,  G. 

Mon 

PM 

04:40 

05:00 

CP9 

A12 

Water  Tower  Room 

Leary,  R.H.* 

Tue 

PM 

02:30 

02:50 

CP15 

A24 

Water  Tower  Room 

Lenarechal,  C.* 

Wed 

03:30 

03:50 

CP25 

A41 

Acapulco  Room 

Levine,  D.* 

Wed 

PM 

05:00 

05:20 

MS23 

A42 

Acapulco  Room 

Lewis,  R.M.* 

Tue 

PM 

05:00 

05:20 

MS15 

A25 

Belmont  Room 

Lewis,  R.M.* 

Wed  AM 

11:30 

11:50 

NS18 

A35 

Regency  A/B 

Li,  G. 

Tue 

PM 

05:00 

05:20 

NS17 

A26 

Acapulco  Roon 

Li,  G.* 

Moh 

m 

06:00 

07:30 

Poster  1 

A15 

Regency  A/B 

Li,  G.* 

Tue  AN 

11:10 

11:30 

CP13 

A21 

Acapulco  Root 

Li,  W.* 

W^  AM 

11:10 

11:30 

CP21 

A37 

Water  Hovex  Room 

Li,  Y.* 

AM 

10:30 

10:50 

d?22 

A37 

Gold  Coast  Roon 

Li^  tong 

Tue  Pff 

04:40 

05:00 

NS16 

A26 

New  Orleans  Ebon 

LiLaOf  Le^Z* 

Mbh  PM 

04:20 

04:40 

CP7 

AlO 

Acapulco  Room  ^ 
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NAHE 

DAY 

TIME 

Liolios,  M.  T.* 

Tue 

Ml 

06:00 

Lipton,  R. 

Tue 

AM 

10:30 

Liren,  W.* 

Tue 

PM 

06:00 

Liu,  J. 

Tue 

AM 

10:50 

Lucidi,  S. 

Tue 

Ml 

02:50 

Lucidi,  S. 

Ned 

PM 

02:50 

Xiucidi,  S.^ 

Ned 

AM 

10:50 

Luo,  Zi-Q. 

Mon 

PM 

6:00 

Lustig,  I.J. 

Mon 

PM 

06:00 

Lustig,  I.J,* 

M 

Ned 

PM 

02:30 

n 

Maciel,  M.C.* 

Mon 

PM 

04:20 

Madsen,  K.* 

Tue 

AM 

10:30 

Magnanti,  T.L.* 

Mon 

PM 

0i:30 

Magnitskii,  N.* 

Tue 

PM 

06:00 

Mahey,  P,* 

Tue 

PM 

06:00 

Maier,  R.S.* 

Tue 

PM 

06:00 

Haier,  N.R.S. 

Tue 

PM 

05:20 

Malon,  D.* 

Ned 

PM 

05:20 

Namer,  J. 

Mon 

PM 

06:00 

Mangasarian,  O.L.* 

Ned 

AM 

10:50 

Mansouri,  A. 

Tue 

PM 

06:00 

Maranas,  C.D. 

Ned 

PM 

03:10 

Marbukh,  V.* 

Tue 

PM 

66:00 

Marin,  A.* 

Ned 

PM 

03:10 

Martihes,  J.M.* 

Tue 

PM 

06:00 

Mata,  J. 

Mon 

PM 

06:00 

Mateus,  G.R. 

Mon 

PM 

06:00 

McGeoch,  C.* 

Tue 

Ml 

02:50 

McKenna,  M. 

Mon 

AM 

10:50 

McQuain,  W.D. 

Mon 

PM 

C3:10 

Medepalli,  A. 

Ned 

Ml 

02:50 

Megiddo,  M. 

Mon 

PM 

04:40 

Megiddo,  N. 

Ned 

PM 

05:00 

Mehrotra,  S.* 

Mon 

AM 

11:10 

Mehrotra,  S.* 

Ned 

PM 

02:50 

Melnan,  A.* 

Mon 

PM 

06:00 

Melville,  R.C. 

Mon 

PM 

03:10 

Nenendez,  A. 

Ned 

PM 

03:10 

Mesirov,  J. 

Mon 

AM 

10:50 

Meyer,  R.R. 

Mon 

PM 

06:00 

Meza,  J.* 

Mon 

PM 

03:10 

Mikhail,  N.N.* 

Mon 

PM 

06:00 

Mishenko,  A.* 

Mon 

PM 

06:00 

Mitchell,  J.E.* 

Mon 

Ml 

06:00 

Mizuno,  S. 

Mon 

PM 

04:40 

Mizuno,  S.* 

Ned 

PM 

05:20 

Mladineo,  R.H.* 

Tue 

PM 

06:00 

Nongeau,  M.* 

Tue 

MI 

06:00 

Monteiro,  R.O.C.* 

Tue 

PM 

02:30 

Morales-Perez,  J.L. 

Tue 

AB 

10:30 

More,  J.J. 

Tue 

PM 

06:00 

Morshedi,  A.M.* 

Mon 

AH 

11:30 

Mulvey,  J.M.* 

Mon 

PM 

04:20 

Murray,  W. 

Ned 

AM 

10:50 

Murray,  H. 

Wed 

AM 

il:30 

Musaanno,  R. 

M 

Nash,  J.C.* 

Tue 

PM 

03:10 

Tue 

PM 

06:00 

Hash,  S. 

Mon 

PM 

06:00 

Hash,  S.6. 

Tiie 

AM 

10:50 

Hamza,  j. 

Ved 

Ml 

03:30 

Hekdoie,  B. 

Wed 

PM 

04:20 

Hg,  P.H.*  . 

Wed 

03:30 

Nielsm  S.S.* 

^e 

MI 

02:30 

Nielsen,  R.B. 

l&e 

AM 

10:30 

Nielsen,  S.S.*< 

Wed 

AN 

10:30 

ENDTIME 

SESSION 

ABST. 

ROOM 

07:30 

Poster 

2 

A33 

Regency'  A/B 

10:50 

CPU 

A20 

Toronto  Room 

07:30 

Poster 

2 

A34 

Regency  A/B 

11:10 

CP13 

A21 

Acapulco  Room 

03:10 

CP15 

A24 

Water  Tower  Room 

03:10 

CP25 

A41 

Acapulco  Room 

11:10 

CP22 

A38 

Gold  <k>ast  Room 

07:30 

Poster 

1 

A12 

Regency  A/B 

07:30 

Poster 

1 

A15 

Regency  A/B 

02:50 

MS22 

A39 

Regency  A/B 

04:40 

CPS 

A12 

Water  Tower  Room 

10:50 

CP12 
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per  year. 
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Edited  by 
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J.PHennart 
and  R.A.  Tapia 

ADVANCES  IN  NUMERICAL 
PARTIAL  DIFFERENTIAL 
EQUATIONS  AND  OPTIMIZATiON 

Proceedingsofthe  Fifth  Mexico-United 
States  Workshop 

Proceedings  of  a  workshop  that  emphasizes  the 
numerical  aspects  of  three  main  areas:  optimiza¬ 
tion,  linear  algebra,  and  partial  differential  equa¬ 
tions.  Held  in  January  1989  in  Yucatan,  Mexico, 
the  workshop  was  organized  by  the  Institute  for 
Research  in  Applied  Mathematics  of  the  National 
University  of  Mexico  in  collaboration  with  the 
Mathematical  Sciences  Department  at  Rice  Uni¬ 
versity. 

This  proceedings  contains  valuable  papers  in 
the  areas  of  optimization  theory  and  partial  differ¬ 
ential  equations,  and  should  be  of  value  to  research¬ 
ers  in  numerical  analysis. 
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/plication 

An  introduction  mtd  referem^  on  t^dmiques  for 
evaluating  derivatives  of  functions  given  ^  com¬ 
puter  programs.  By  flying  variants  of  the  chain 
rule,  first  and  hi^iW  d^vatives  are  teamed  effi¬ 
ciently  and  atxurately.  Amtmg  the  tmiqiK  features 
of  this  book  am  the  coverage  of  the  revise  mode 
and  the  application  of  adjoint  axles  in  tnemorol- 
ogy.  A  survey  of  28  software  impleiimtttakms  and 
an  extensive  bibliography  are  included. 
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Frank  H.  Clarke 

OPTIMIZATION  AND 
NONSMOOTH  ANALYSIS 

This  book  has  been  praised  both  for  its  lively 
exposition  and  its  fundamental  contributions.  It 
first  develops  a  general  theory  of  nonsmooth  analy¬ 
sis  and  geometry  which,  together  with  a  set  of 
associated  techniques,  has  had  a  proftiund  effect  on 
several  branches  of  analysis  and  optimization.  It 
then  applies  these  methods  to  obtain  a  powerful, 
unified  approach  to  the  analysis  of  problems  in 
optimal  control  and  mathematical  programming. 

This  updated  softcover  version,  like  the  original, 
focuses  upon  the  central  issues  in  optimization  such 
as  existence,  necessary  conditions  and  sensitivity, 
and  presents  results  of  considerable  generality  con¬ 
cerning  these  issues. 

Contents.  Chapter  {■.InlroduaionandPrevitw.  Chap¬ 
ter  2:  Generalized  Gradients;  Chapter  3:  Differential 
Inclusions;  Chapter  4:  The  Calculus  of  Variations; 
Chapters.'  Optimal  Control;  Chapter  6:  Mathematical 
Programming;  Chapter  7:  Tidies  in  Analysis. 
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Frank  H.  Clarke 

METHODS  OF  DYNAMIC  AND 
NONSMOOTH  OPTIMIZATION 

This  monograph  presents  the  elements  of  a  new 
unified  approach  to  optimization  based  on 
"nonsmooth  analysis,”  a  term  introduced  in  the 
1970'$  by  the  author,  who  is  considoed  a  pioneer 
in  the  field.  Based  on  a  series  of  leaures  given  at  a 
conference  at  Emoiy  University  in  1986.  this  vol¬ 
ume  presents  its  subjects  in  a  self-contained  and 
accesdble  manner. 

The  book  focuses  mainly  on  determininic  opti¬ 
mal  control,  the  calculus  of  variations,  and  math¬ 
ematical  programming.  In  addition,  it  features  a 
tutorial  in  nonsmooth  analysis  and  geometry. 

Coatents.  Nonsmooth  Analysis  and  Ceomeity:  the 
Bask  Problem  in  the  Calculus  of  VariatioRs;  Verifica¬ 
tion  Functions  and  Dynamk  Programming;  Optimal 
Control;  References. 
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Anthony  V.  Fiacco 
and  Garth  P.  McCormick 

NONLINEAR  PROGRAMMING 

S^uential  Unconstrained 
Minimization  Techniques 

This  book  is  a  reprint  of  the  original  volume,  which 
won  the  Lanchester  Prize  awarded  by  the  Opera¬ 
tions  Research  Society  of  America  for  the  best  work 
of  1968.  Although  out  of  print  for  nearly  15  years, 
this  book  remains  one  of  the  most  referenced  in  the 
field  of  mathematical  programming. 

Recent  interest  in  interior  point  methods  gener¬ 
ated  by  Karmarkar's  Projective  Scaling  Algorithm 
has  created  a  new  demand  for  this  book  since  the 
methods  that  have  fol  lowed  from  Karmarkar's  bear 
a  close  resemblance  to  those  described  in  Nonlinear 
Programming:  Sequential  Unconstrained  Minimi¬ 
zation  Techniques.  There  is  no  other  source  for  the 
theoretical  background  of  the  logarithmic  barrier 
function  and  other  classical  penalty  functions. 

This  book  analyzes  in  detail  the  “central''  or 
“dual”  trajectory  used  by  modern  path  following 
and  primal/dual  methods  for  convex  and  general 
I  inear  programming.  As  researchers  begin  toextend 
these  methods  to  convex  and  general  nonlinear 
programming  problems,  this  bwk  will  become 
indispensable  to  them. 

Contents.  Chapter  \.  Iniroduttion;  Chapter  2.  Math¬ 
ematical  Programming — Theory;  Chapter  3.  Interior 
Point  Unconstrained  Minimization  Techniquer.  Chap¬ 
ter  4.  Exterior  Point  Unconstrained  Minimization 
Techniquer,  Chapter  5.  Extrapolation  in  Unconstrained 
Minimization  Techniquer.  Chapter  6.  Conrex  Pro¬ 
gramming;  Chapter  7.  Other  Unconstrained  Minimi¬ 
zation  Techniquer,  Chapter  8.  Computational  Aspects 
of  Unconstrained  Minimization  Algorithmr,  Author 
Index;  Subject  Index. 
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